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GYMNOSPERMS 

Resinous  trees  or  shrubs,  ours  evergreen  with  linear,  awl-like  or  scale-like 
leaves.  Trunk  usually  persisting  through  the  erown  as  a  single  axis,  increasing 
in  diameter  by  an  annual  layer  of  wood  inside  the  bark.  Sexual  reproductive 
organs  consisting  of  stamens  and  ovules.  Stamens  generally  spirally  arranged 
in  a  catkin-like  cluster  which  falls  after  maturity.  Ovules  commonly  borne 
naked  on  the  surface  of  a  scale  with  the  scales  arranged  spirally  in  a  short 
catkin  which  commonly  matures  into  a  woody  cone.  Cotyledons  several  to 
many,  sometimes  only  2. 

Bibliog. — Endlieher.  Stephano,  Synopsis  Cunifevariim  (1847).  Carriere,  E.  A.,  Traite  Con- 
iferes  (1855).  Engelmann,  Geo.,  Papers  on  Conifera;  (Collected  Works,  p.  326, — 1887); 
Masters,  M.  T.,  The  genera  of  Taxacea>  and  CohiferEe  (Jour.  Linn.  Soe.  vol.  30,  p.  1, — 1893). 
Wordsell,  W.  C,  Structure  of  tlie  Female  Flower  in  Couiferse  (Ann.  Bot.  vol.  14,  p.  39, — 1900). 
Veitcli,  James,  et  al..  Manual  of  the  Conifera;  (1900).  Coulter  &  Chamberlain,  Morphology 
of  Gyuinosperms   (1901). 

PINACEAE.     PiXE  F.vMiLY. 

Trees  or  shrubs,  typically  with  one  main  mast-like  axis  which  bears  laterally 
successive  whorls  of  much-branched  limbs.  Leaves  narrowly  linear  and  alter- 
nate, or  with  bundles  of  needle-like  leaves  in  the  axils  of  scale-like  (primary) 
leaves.  Stamens  and  ovules  in  different  catkins  on  same  tree.  Staminate  cat- 
kins with  numerous  spirally  arranged  stamens,  each  bearing  2  polleu-saes  and 
ending  in  a  roundish  crest  or  mere  knob ;  pollen-grains  usually  with  2  bladder- 
like appendages  to  assist  distribution  by  the  wind.  Ovulate  catkins  with 
spirally  arranged  scales,  each  subtended  by  a  distinct  bract;  ovules  naked, 
2  at  the  base  of  each  scale  on  the  upper  side,  maturing  into  seeds  which  com- 
monly bear  a  wing  derived  from  the  surface  tissue  of  the  scale.  Fruit  a  woody 
cone,  the  scales  much  enlarged,  the  bracts  remaining  small  or  sometimes 
elongated  and  surpassing  the  scale. — Northern  hemisphere,  eight  genera.  Cali- 
fornia has  endemic  representatives  of  all  the  genera  except  Cedrus  (Lebanon 
Cedar  and  varieties).  Larix  (Larch)  and  Pseudolarix  (of  China). 

Bililiog. — Don,  David,  Five  New  Species  of  the  Genus  Pinus  discovered  by  Dr.  Coulter 
in  California  (Trans.  Linn.  Soc.  vol.  17,  p.  439, — 1837).  Lemmon,  J.  G.,  Pines  of  the 
Pacific  Slope  (2d  Rep.  Cal.  Board  For.  p.  67, — 1888)  ;  Cone-bearers  of  California  (3rd  Rep. 
1.  c.  p.  79,-1890).  Sargent,  C.  S.,  Silva  N.  Am.  vol.  11  (1897),  vol.  12  (1898).  Masters, 
M.  T.,  A  General  View  of  the  Genus  Pinus  (Jour.  Linn.  Soc.  vol.  35,  p.  560, — 1904). 

Cones  pendent  or  spreading,  falling  from  the  tree  whole,  the  scales  persistent. 

Leaves  of  2  kinds,  needle-leaves  in  fascicles  of  1  to  5  and  scale-leaves;    cones  maturing 

the  second  year,  their  bracts  minute 1.     Pixus. 

Leaves  of  1  kind,  linear;    cones  maturing  in  the  first  year,  their  bracts  obvious. 

Bracts  shorter  than  the  scales;     branchlets  roughened  by  the   persistent   leaf  bases. 
Leaves    petiole<l,    jointed    on    the    woody    base    which    is    somewhat    decurrent    on 

the  branchlet;    trunk  bark  fissured  or  smoothish,  not  scaly 2.     Tsuc;.\. 

Leaves  sessile,  jointed  on  the  woody  peg-like  base  which  sjjreads  at  right  angles 

to  the  branchlet;    trunk  bark  marked  by  scars  of  deciduous  scales.  .3.    PiCE.v. 

Bracts  longer  than  the  scales,  notched  at  apex  with  a  spear-like  point  in  the  notch; 

leaf -scars  snu>oth  ;     old   bark  very  rough 4.     PsEUDOTSU(;.\. 

Cones  erect  on  branch,  maturing  the  first  year,  their  scales  falling  separately;    leaf-scars  smooth. 
5.     Abiks. 

1.     PINUS  L.     Pine. 
Trees  with  two  sorts  of  leaves,  the  primary  leaves  thin  and  scaly  or  chaff-like, 
bearing  in  their  axils  needle-shaped  leaves  in  fascicles  of  1  to  o.  which  emerge 
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from  slender  buds  whose  scarious  scales  sheatlie  the  base  of  the  cluster.  Stami- 
nate  catkins  spreading,  crowded  in  a  whorl  at  the  base  of  the  shoot  of  the  same 
spring.  Ovulate  catkins  erect,  lateral  or  sub-terminal,  1  to  8  in  a  whorl.  Cones 
maturing  in  the  second  jear,  reflexed  or  pendulous,  their  scales  woody,  im- 
bricated, the  exposed  portion  (apophysis)  often  much  thickened  and  bearing 
centrally  an  elevated  scar  or  pricklj'  boss  (umbo).  Cotyledons  -4  to  17. — The 
genus  Pi Qus,  consisting  of  about  seventy-five  species  distributed  over  the  northern 
hemisphere  and  replaced  in  the  southern  hemisphere  by  the  Araucarias  and  Po- 
docarpums,  is  strongly  represented  in  California,  no  other  region  relatively  to 
area  being  so  rich  in  species.     (Pinus,  the  ancient  Latin  name.) 

White  Fixes. — Cones  subterminal,  the  apophysis  of  the  cone-scale  usually  thin  and  unarmed; 
needles  in  5s;    wood  light-colored,  soft;    chiefly  high  montane. 
Cones  long-stalked,  very  long  and  slender  when  closed. 

Needles  1  to  3%  inches  long;    cones  6  to  8  inches  long;    high  ranges.  .1.    P.  moiiticola. 
Needles  2  to  Sli  inches  long;  cones  13  to  IS  inches  long;  high  ranges. 2.  P.  lambertiana. 
Cones  with  short  stalks  or  almost  none;    needles  1  to  214  inches  long. 

Scales  very  thick  at  tip,  not  closely  overlapping;    cones  subglobose,  1  to  3  inches  long; 

high   montane    3.      P.    albicaulis. 

Scale-tips  slightly  thickened,  rather  eloseh'  overlapping;     cones  commonly  long-ovate, 

2  to  5  inches  long;     desert  mountains  chiefly 4.     P.   flexilis. 

Yellow   Pixe.s. — Cones  subterminal,   sessile  or  nearly  so,  the  scales  with  a  thick   apoph_vsis 
which  is  umbonate  and  armed  with  a  prickle ;  needles  in  3s,  3s,  or  2s ;  wood  very  pitchy. 
Needles  in  5s. 

Cones  oblong-ovate,  2^4  to  5  inches  long;    scales  with  minute  prickles;    needles  %  to 

1  inch  long;  Mt.  Whitney  region  and  high  North  Coast  Ranges.  .5.  P.  balfouriana. 

Cones  slender  ovate,  3  to  3^4  inches  long;    scales  with  long  slender  prickles;    needles 

1  to  1%  inches  long;    desert  ranges 6.     P.  aristata. 

Needles  in  3s,  5  to  10  inches  long;    cones  breaking  through  near  base  when  falling,  some 
scales  remaining  on  branch. 

Cones  ovate,  3  to  5  inches  long;    common  at  middle  altitudes 7.     P.  poiiclero.ia. 

Cones  round-oval,  5  to  10  inches  long;    at  higher  altitudes Var.  jeffreyi. 

Needles  in  2s,  1%  to  2%  inches  long. 

Bark  thin,  smooth;    high  montane 8.     P.  murrayana. 

Bark  thick,  rough;    seashore 9.     P.   contorta. 

Ndt  Pines. — Cones  lateral  or  subterminal,  the  scales  strongly  thickened  at  tip  or  prolonged 

into  conspicuous  spurs  or  hooks;    seeds  large,  thick  shelled,  the  wing  short  or  none; 

needles  1  to  5  in  a  cluster;    arid  areas  and  chiefly  low  altitudes. 

Cones  very  large,  with  highly  developed  spurs,  breaking  through  near  base  when   falling, 

a  few  lower  scales  persisting  on  the  branch;    needles  in  3s. 

Cones  ovate,  10  to  13  inches  long;    needles  erect,  5  to  14  inches  long;    trunk  persisting 

through  crown  as  one  main  axis;     foliage  yellowish;     South  Coast  Banges  and 

Southern  California 10.     P.  coulteri. 

Cones  round-oval,  6  to  10  inches  long;    needles  drooping,  7  to  13%  inches  long;    trunk 
branching    into    several    secondary    axes ;     foliage    gray ;     dry    interior    foothills. 

11.     P.  sabiniana. 

Cones  with  pyramidal  apophyses. 

Needles  in  5s,  8  to  12  inches  long;    cones  triangular-oval,  4  to  5%  inches  long;    scales 

with  pyramidal  apophyses;    local  on  south  coast 12.     P.  torreyana. 

Needles  commonly  in  4s,  1  to  1%  inches  long;   cones  subglobose,  %  to  1%  inches  long; 

Southern  and  Lower  California 13.     P.  parryana. 

Needles  1  in  a  place,  lYi  to  2  inches  long;    cones  subglobose,  2%  to  3%  inches  long; 

desert  region  14.     P.  monophylla. 

Closed-cone  Pines. — Cones  lateral,  sessile,  one-sided,  opening  tardily,  often  remaining  closed 

for  many  years,  their  scales  conspicuously  swollen  at  tip;    needles  in  3s  or  2s;    lower 

altitudes,  chiefly  of  coast. 

Needles  in  2s,  4  to  6  inches  long;    cones  ovate,  2  to  3  inches  long,  often  developing  stout 

spurs;    seashore    15.     P.   murirata. 
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Needles  in  3s. 

Cones  broadly  ovoid,  2Uj   to  i\->   iuehcs  long;   needles  3  to  6  inches  long;   seashore. 

16.      P.    radiata. 

Cones  oblong-ovate,  3  to  6  inches  long;   needles  3  to  5  Lnches  long;   montane 

17.      P.    tuberculata. 

1.  P.  monticola  Don.  Silver  Pine.  Forest  tree,  50  to  175  feet  high,  the 
l)raiiches  slender  and  spreading  or  somewhat  drooping  and  mo.stly  confined  to 
the  upper  portion  of  the  shaft;  trunk  1  to  6  feet  in  diameter,  clothed  with  a 
very  smooth  though  slightly  checked  whitish  or  reddish  bark  1-4  to  11/4  inches 
thick :  needles  in  5s,  very  slender,  1  to  3%  inches  long,  sheathed  at  base  by 
thinnish  narrow  deciduous  scales,  some  of  which  are  1  inch  long;  staminate 
catkins  3  or  -1  lines  long.  6  or  7  for  more)  in  a  elu.ster;  ovulate  catkins  borne 
near  the  ends  of  high  branches  on  long  peduncles;  cones  pendulous,  6  to  8,  or 
rarely  10  inches  long,  very  slender  when  closed  and  usually  curved  towards  the 
tip,  lilaek-purple  or  green  when  young.  2I2  to  3i{.  inches  broad  near  the  base 
when  open  and  tapering  to  the  apex;  scales  thin,  smooth,  widening  from  the  base 
to  the  rounded  apex,  chocolate-brown  except  the  apophysis,  which  is  butY  and 
bears  a  terminal  scar-like  umbo;  seeds  3  to  4  lines  long,  their  wings  about  3 
times  as  long,  widest  at  the  middle ;  cotyledons  5  to  9,  mostly  7  or  8. 

Sierra  Nevada,  in  the  main  timber  belt  from  6,000  to  9,000  feet,  ranging  west 
to  ]Mt.  Shasta,  Scott  Mts.,  the  Trinities  and  Siskiyous,  and  northward  to  Van- 
couver Island  and  northwestern  ]\Iontana.  Its  wood  is  valuable  but  the  species 
is  too  weakly  represented  to  be  of  very  great  forestral  importance. 

Refs. — PiNUS  M0NTiC0L.\  Don  in  Lambert,  Pinus,  vol.  3,  p.  27  (1837),  type  loc.  mountains 
near  Grand  Rapids  of  the  Coliunbia,  Douglas;  Sargent,  Gard.  &  For.  vol.  5,  p.  1,  tig.  1  (1892)  ; 
Merriam,  Biol.  Snr.  Mt.  Shasta,  pp.  39,  136   (1899). 

2.  P.  lambertiana  Dougl.  Sugar  Pine.  (Fig.  3.)  Forest  tree  80  to  250 
feet  hiyh.  the  young  and  adult  trees  symmetrical,  but  the  aged  trees  commonly 
with  broken  summits  or  characteristically  flat-topped  with  1  or  2  h)ng  arm-like 
branches  exceeding  shorter  ones;  trunk  2  to  8  feet  in  diameter,  its  bark  brown 
or  reddish,  closely  fissured  into  rough  ridges  scaly  on  the  surface,  1  to  4  inches 
thick;  needles  in  5s,  slender,  2  to  Sy^  inches  long;  staminate  catkins  yellowish 
brown,  3  to  4  lines  long,  15  to  25  in  a  cluster,  their  pollen-sacs  with  broad  or 
I'oundish  minutely  erose  crests;  cones  pendulous  on  peduncles  (2  to  31/.  inches 
li>ng)  at  the  ends  of  branches,  mosth-  in  the  very  summit  of  the  tree,  very 
long  oblong,  13  to  18  inches  long,  4  to  6  inches  in  diameter  when  opened;  scales 
broad,  only  very  slightly  thickened,  rounded  at  apex  and  tipped  with  a  ter- 
minal scar-like  umbo;  seeds  4  to  7  lines  long  with  wings  twice  as  long  and 
broadest  near  the  middle;    cotyledons  13  to  15. 

Sierra  Nevada,  mainly  between  4,000  and  6,500  feet,  the  fourth  most  abundant 
species  in  the  main  timber  belt.  North  Coast  Ranges  :  isolated  patches  on  Gallo- 
way and  Austin  creeks  in  Sonoma  Co.;  Oathill  ^linc.  ^It.  St.  Helena,  Colib  .Alt., 
Sanhedrin,  Bartlett  Mt.  and  north  along  the  YoUo  BoUys  to  South  Fork  Mt., 
Trinity  Summit,  Marble  Mt.  and  Mt.  Shasta,  thence  north  into  Oregon  as  far  as 
North  Fork  Santiam  River.  South  Coast  Ranges:  reported  west  of  Palo  Alto; 
Santa  Lucia  and  Twin  Peaks  in  Santa  Lucia  ;\Its. ;  San  Rafael  Mts..  eastward 
to  Tehachapi  and  southward  through  all  the  high  Southern  California  ranges 
(5,000  to  10.000  feet  on  the  Sierra  Madre,  San  Bernardino,  San  Jacinto  and 
Cuyamaea   mts.)  ;    Lower   California.     Associated    with    Yellow    Pine,    Incen.se 
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Cedar  ami  White  Fir.     The  larg-est  of  all  pines.     Wood  liii'ht,  soft,  straight- 
grained,  of  high  commercial  value. 

Eefs. — Pixus  L.iMBERTl.iXA  Douglas,  Trans.  Linn.  Soc.  vol.  1.5,  p.  500  (1S27),  type  loe. 
Umpqua  River  Mts.,  Oregon,  DoiufJax ;  Comp.  Bot.  Mag.,  vol.  2,  pp.  92,  106,  107,  130,  1.52 
(1836);  Sudworth,  21st  Rep.  U.  S.  Geol.  Sur.  pt.  5  (For.  Res.),  p.  522  (1900);  Jepson,  Fl. 
W.  Mid.  Cal.  p.   20    (1901).     Sugar  Pine,  Cooper,  For.   Service  Bull.   no.  69    (1906). 

3.  P.  albicaulis  Engelm.  White-bark  Pine.  (Fig.  1.)  Subalpine  tree, 
usually  dwartisli  or  prostrate;  trunk  i/o  to  2  feet  in  diameter,  often  with  2  or  3 
main  stems  from  the  base.  2  to  40  feet  high ;  bark  thin.  Avhitish  and  smooth,  or 
fissured  into  scaly  plates  on  the  main  trunk;  needles  in  os.  1  to  2io  inches  long, 
persisting  5  to  7  years.  den.sely  clothing  the  tips  of  the  slowly  growing  branchlets ; 
catkins  scarlet ;  cones  ovoid  or  subglobose.  yellowish  brown,  1  to  3  inches  long 
and  nearly  as  thick ;  scales  broad  and  rounded  at  apex  with  a  short  acute  umbo, 
not  overlapping  closely  but  their  tips  strongly  thickened  and  either  projecting 
freely  or  presenting  very  bluntish  points;  seeds  obovate,  acute,  not  compre.ssed 

or  only  on  one  side,  obscurely  mar- 
gined towards  the  point,  14,  to  '  ^> 
inch  long;  wing  narrow,  usually 
persistent  on  the  scale;  cotyledons 
7  to  9. 

Subalpine  on  the  Sierra  Nevada, 
southward  to  the  San  Bernar- 
dino ilts..  north  to  British  Colum- 
l)ia  and  easterly  to  the  Rocky 
Mts.  In  the  Coast  Ranges  it  oc- 
curs on  a  few  high  peaks  (Salmon 
]\Its.,  3Iarble  Mt.).  In  the  Sierra 
Nevada  it  is  a  timber  line  tree, 
lietween  8.000  and  10.000  feet  in 
the  south  and  6,000  to  8.000  feet 
in  the  north,  forming  a  very  thin 
;ind  scattered  scrubb\-  growth  on 
exposed  slopes.  Where  winter 
snows  accnmulate  to  great  depth 
on  plateaus  or  in  cirqnes  it  occurs 
as  low  trees  only  2  or  3  feet  high 
but  with  a  flat  or  table-like  top  (3 
to  10  feet  broad. 
Refs. — PiNUS  ALBICAULIS  Engelmann,  Trans.  St.  Louis  Acad.  vol.  2,  p.  209  (1803),  type  loc. 

Oregon  Cascades,  Neivherry ;  Merriam,  Biol.  Sur.  Mt.  Shasta,  pp.  39,  137   (1899).     P.  flexilis 

var.  (ilbicatihs  Engelmann  in  Bot.  Cal.  vol.  2,  p.  124   (1880). 

4.  P.  flexilis  James.  Limber  Pine.  Tree  10  to  60  feet  high  with  a  short 
trunk  1  to  3  feet  in  diameter ;  needles  in  5s,  1  to  2i/4  inches  long,  often  curving, 
densely  clothing  the  ends  of  the  branchlets  and  forming  a  sort  of  brush ;  catkins 
reddish ;  cones  buff  or  olive-bnff,  gloliose  to  long-ovate,  2  to  5  inches  long ; 
scales  broad  with  ronnded  slightly  thickened  tips  and  terminal  scar-like  umbo, 
overlapping  rather  closely  and  leaving  only  a  narrow  portion  free  on  the 
upper  side  the  scale;  seeds  nearly  oval,  markedly  compressed,  surrounded  by 
an  acute  margin,  4  or  5  lines  long;  wing  narrow,  generally  persistent  on  scale; 
cotyledons  6  to  9. 


Fui.  1.     Pixus  albicaulis  Engelm. 
cone;   b,  seed.     uat.  size. 
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Subalpiiie.  7.000  to  12.000  feet:  east  slope  of  Sierra  Nevada  from  jroiio  Pass 
south  to  ;\Ionaehe  Peak,  attributed  to  west  slope  on  high  ridges  south  side  of 
South  Fork  Kings  River;  Panamint  Range;  Mt.  Pinos  (Ventura  Co.);  Sierra 
Madre  and  San  Bernardino  mts. ;  San  Jacinto  Mts.  (W.L.J,  no.  2308)  ;  El  Toro 
Peak.    Ranges  far  east  to  Rooky  Mts.  of  New  Mexico  and  north  to  Alberta. 

Refs.— PiNUS  FLEXiLis  James,  Long's  Expeil.  vol.  2,  p.  3.5  (1823);  Coville,  Bot.  Death 
Val.    p.    221     (1893). 

5.  P.  balfouriana  Jeffrey.  Foxtail  Pine.  Subalpine  tree,  20  to  45  feet  high, 
with  cone-shaped  trunk  1  to  -t  feet  in  diameter  at  the  base,  the  axis  in  old  or  in 
storm-beaten  trees  at  timber  line  pro.iecting  through  the  crown  as  a  dead  and 
shining  splinter  point:  trunk  bark  i-eddisli  lirown.  smoothish  but  superficially 
checked ;  branches  stout  aiul  rather  short  with  half-drooping  branehlets  thickly 
clothed  with  short  needles  persisting  10  to  15  years  and  thus  resembling  a  fox's 
tail;  needles  in  5s.  bright  green  on  the  upper  side,  glaucous  on  the  lower,  % 
to  1  inch  long;  cones  slender  when  closed,  oblong-ovate  in  outline  when  open, 
terra-cotta  color,  21/2  to  5  inches  long,  IS/^  to  2  inches  broad;  tips  of  the  scales 
thickened  or  low-pyramidal,  with  shrunken  scar-like  umbo;  seeds  3I/2  to  4  lines 
long,  their  wings  narrow,  6  to  11  lines  long;  cotyledons  5. 

Timber  line  tree  local  in  two  widely  separated  areas:  North  Coast  Ranges 
from  South  Yollo  BoUy  north  to  the  Scott  Mts.  and  Marble  Mt. ;  southern 
Sierra  Nevada  from  Olanche  Peak  northward  over  the  Whitney  Plateau  to  Bubbs 
Creek  and  South  Fork  San  Joaquin,  and  westward  to  the  Chagoopah  Plateau 
and  Alta  Peaks. 

Eefs. — PiNUS  BALFOURi.\N-A  Jeffrey,  Oreg.  Exped.  1,  t.  3,  fig.  1  (18.53),  type  loc.  Scott 
Mts.,  John  Jeffrey;  Lemmon,  2il  Rep.  Cal.  Board  For.  pp.  71,  86,  t.  5  (1888);  Jepson,  Sierra 
Club  Bull.  vol.  4,  p.  214,  pi.  75   (1903). 

6.  P.  aristata  Engelm.  Hickory  Pine.  Bushy  tree  15  to  40  feet  high; 
leaves  1  to  li/o  inches  long;  young  bark  milky  white;  cones  slender  ovate,  3  to 
31/2  inches  long,  the  scales  armed  with  slender  prickles  3  lines  long. 

High  mountains  of  Nevada,  northern  Arizona  and  New  Mexico,  east  to  central 
Colorado  and  westward  to  the  Death  Valley  region  of  California  where  it  is 
found  on  the  Funeral.  Grapevine,  Charleston  and  Panamint  ranges  between 
7.500  and  11.000  feet.  Wood  of  poor  cpiality  but  on  account  of  timber  .scarcity 
it  is  lumbered  in  central  Nevada  where  it  is  known  as  "White  Pine." 

Refs. — PiNUS  .\RI.ST.\TA  Eugelmann,  Am.  Jour.  Sci.  ser.  2,  vol.  34,  p.  331  (1862);  Sargent, 
Silva,  vol.  11,  p;  63,  t.  5.54  (1897).  P.  holfoiirianu.  var.  aristntti  Eugelmann,  in  Bot.  Cal.  vol. 
2,  p.  125   (1880). 

7.  P.  ponderosa  Dongl.  Yellow  Pine.  (Fig.  2.)  Forest  tree  60  to  225 
feet  high,  the  trunk  2  to  9  feet  in  diameter  and  often  clear  of  branches  for  40 
to  100  feet;  branches  horizontal  or  drooping;  trunk  bark  in  typical  trees  tawny 
yellow,  divided  by  fissures  into  large  scaly-surfaced  plates  1  to  4  feet  long  and 
l^  to  114  feet  wide;  needles  in  3s,  5  to  10  inches  long;  staminate  catkins  j-ellow, 
in  rosette-like  clusters,  slender  in  anthesis  and  1  to  2  inches  long;  ovulate 
catkins  purplisli.  oblong-ovate,  6  to  8  lines  long;  cones  reddish  brown,  narrowly 
ovate  when  closed,  roundish  ovate  or  oval  when  open,  coiniiionly  3  to  5  inches 
long;  after  opening  breaking  through  near  the  base  and  falling,  leaving  the 
ba.sal  scales  on  the  limb;  scales  with  thickened  or  low-pyramidal  ai)ophyses,  the 
umbo  abruptly  drawn  down  into  a  stout  somewhat  triangular  point  or  short 
prickle;  seeds  ovatish,  sometimes  slightly  flattened  at  apex,  3  to  5  lines  long,  the 
wing  broadest  near  the  middle  and  tapering  to  ajjcx.  %  to  1  inch  long  and  4V-; 
lines  broad ;    cotyledons  5  to  9. 
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Sierra  Nevada  and  Coast  Ranges  at  middle  altitudes,  north  to  British  C'llunihia, 
east  to  the  Rocky  Mts.,  south  to  the  summit  of  the  high  mountains  of  Southern 

California    and    into    Lower 
California.      It    is    the    most 


abundant  tree  in  the  main 
timber  lielt  (if  the  Sierra 
Nevada  (5,000  to  7.500  feet 
at    the    south,    and    3.000    to 


^C  S-SOO  feet  at  the  north).     In 
.  f-<j^  ^  the  South  Coast  Ranges  it  is 
^  comparatively  scarce  and  its 

distribution  more  localized ;  it 
'occurs  in  the  southern  Santa 
Lueias  and  mirth  to  Pico 
Blanco,  on  the  Pinnacles, 
Santa  Crnz  ilts.  above  Laurel 
Station,  and  in  the  Mt.  Ham- 
ilton Range  in  one  limited 
locality.  In  the  North  Coast 
Ranges  it  occurs  in  the  Napa 
and  ilt.  Hood  ranges,  is 
abundant  in  the  inner  ranges 
north  of  Clear  Lake,  but  no- 
where penetrates  the  Redwood 
Belt  or  reaches  the  neighbor- 
hood of  the  ocean  as  it  does 
in  the  South  Coast  Ranges. 
It  grows  on  rich  mountain 
slopes,  rocky  cliffs,  dry  mesas, 
gravelly  valley  flooi's  and  is 
more  abiuidant  and  widely 
distributed  throughout  the 
State  than  any  other  tree, 
wood  is  hard,  strong,  but  nut  tough,  of  high  commercial  value,  com- 
monly marketed  as  "white  pine"  but  sometimes  so  light  and  fine-grained 
as  to  be  graded  with  Sugar  Pine  stock  and  sold  as  such.  Rougher-barked  trees 
with  inferior  wood  are  called  Bull  Pine  and  Jack  Pine  by  woodsmen. 

Var.  Jeffrey!  Vasey.  Jeffrey  Pine.  Forest  tree  60  to  125  or  170  feet  high 
with  yellowish  or  wine-colored  trunks,  the  bark  broken  into  roughish  plates; 
cones  larger  and  denser,  5  to  10  inches  long,  shaped  when  open  like  an  old- 
fashioned  straw  hive;  prickle  of  the  umbo  often  more  slender;  seeds  often  ob- 
ovate,  5  to  7  lines  long  with  a  wing  12  or  13  lines  long;  cotyledons  7  to  13. — 
Sierra  Nevada,  the  typical  form  in  a  marked  belt  at  higher  elevations  (5.000  to 
8,000  feet)  than  the  species  but  everywhere  passing  over  into  it  at  lower  ele- 
vations. It  ranges  north  into  southern  Oregon  and  southward  to  Southern 
California   (where  it  is  common  on  the  higher  mountain  summits)    and   into 

Lower  California. 

Kefs. — Pixus  PONDEROSA  Douglas  in  Lawson,  Man.  p.  355  (1S3G),  C'omp.  Bot.  Mag.  vol.  2, 
p.  Ill  (1836),  type  loc.  near  Spokane  River,  Douglas;  Newberry,  Pae.  R.  Rep.  vol.  6,  pt.  3, 
p.  36,  pis.    (1857);   Jepson,  Fl.  W.  Mid.   Cal.  p.  21    (1901).     P.  benthamiaiia   Hartweg,  Jour. 
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.  2.  Pixus  ponderos.v  Dougl.  Open  cone,  broken 
through  near  base  in  falling,  lower  scales  persisting 
on  branch,     nat.  size. 
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Hort.  Soc.  Lond.  vol.  2,  p.  189  (1847)  ;  Gordon,  Jour.  Hort.  Soc.  Lond.  vol.  4,  p.  212,  t.  (1849). 
Var.  jcffreyi  Vasey,  Rep.  U.  S.  Com.  Agr.  p.  179   (1875).     P.  jcffrcyi  Balfour,  Rep.  Oreg. 
Exped.  no.  2,  t.  1   (18.5.3),  tyjie  loc.  Shasta  Valley,  Jolin  Jeffrey. 

8.  P.  murrayana  Balf.  Tamr.s.c  Pine.  Forest  tree  of  symmetrical  habit, 
eommonly  50  to  80  feet,  but  sometimes  125  feet  high,  or  when  stunted  but  a  few 
feet  high;  bark  ronuirkably  tliiii.  rarely  more  than  14  inch  thick,  light  gray  in 
color,  very  smooth  but  tiaking  into  small  thin  scales;  needles  in  2s.  l^i;  to  2% 
inches  long;  staminate  catkins  4  or  5  lines  long,  yellow,  15  to  60  in  spike-like 
clusters:  ovulate  catkins  2  or  3  lines  long,  chiefly  2  in  a  whorl;  cones  chestnut 
brown,  oblong,  but  more  or  less  globose  when  open.  1  to  li/<)  inches  long;  scales 
thickened  at  the  ends,  black-banded  at  their  tips  inside,  with  a  central  umbo  pro- 
longed into  a  slender  sub-persistent  prickle;  seeds  2  lines  long,  the  wing  broadly 
oblong,  5  or  6  lines  long;  cotyledons  4  or  5. 

Sierra  Nevada,  6,000  to  10.000  feet,  southward  to  the  San  Bernardino  and 
San  Jacinto  mts.,  north  to  Mt.  Shasta  and  thence  west  to  Marble  ilt.  (W.L.J, 
no.  2813)  and  the  Klamath  Range.  Beyond  our  borders  it  ranges  north  to 
Alaska,  Montana  and  east  to  Colorado.  In  the  Sierra  Nevada  it  forms  dense 
forests,  especially  about  swampy  meadows,  or  at  higher  altitudes  becomes  a 
dwarfed  timber-line  tree.  First  collected  by  John  Jefl:'rey,  whose  label  on 
original  specimen  in  the  Herbarium  of  the  Edinburgh  Botanic  Garden  reads 
thus:  "Foiuid  on  the  Siskiyou  mountains  in  Lat.  43°.  Elevation  7,500  feet, 
growing  on  moist  deep  loamy  soil.  Oct.  21  [1852].  This  all  the  cones  I 
could  procure.    Tree  40  feet  high,  of  a  conical  form." 

Refs. — PiNUS  MURRAYAN.\  l^alfour,  Rej).  Oreg.  Exped.  p.  2,  t.  3  (18.53)  ;  Merriani,  Biol.  Sur. 
Mt.  Shasta,  p.  38  (1899);  Jcpson,  Sierra  Club  Bull.  vol.  4,  p.  208,  pi.  74  (1903).  P.  contorta 
var.  murrayaiui  Eiigelmann  in  Bot.  Cal.  vol.  2,  p.  126   (1880). 

9.  P.  contorta  Dougl.  Beach  Pine.  Scrub  pine  2  to  35  feet  high,  com- 
monly with  depressed  or  irregular  dark  green  crown,  the  trunk  mostly  I/4  to 
114  feet  in  diameter  and  clothed  in  dark  rough  bark;  needles  in  2s.  11,4  to  2 
inches  long,  clothing  the  branchlets  densely;  staminate  catkins  yellow,  20  to 
65  in  a  spike-like  cluster,  conical,  3  to  4  lines  long;  ovidate  catkins  red,  borne 
1,  2  or  3  in  a  whorl,  2  lines  long ;  cones  narrowly  ovate  or  sub-cylindrie,  somewhat 
oblique,  globose  when  open,  I14  to  1^,4  inches  long,  falling  after  4  or  5  years  or 
remaining  on  the  tree  many  years;  apophysis  low  pyramidal,  bearing  a  very 
slender  prickle  which  weathers  away  in  age ;  seeds  IY2  to  2  lines  long,  the  wing 
3  to  6  lines  long;  cotyledons  4  or  5. 

Coast  of  California  from  the  Albion  River  (^lendocino  Co.)  northward  to  the 
sand  dunes  of  the  Oregon  and  Washington  shores  and  the  sphagnum  bogs  of 
Alaska. 

Var.  bolanderi  Vasey.  Cane-like  dwarfs  2  to  5  feet  high  with  very  small 
cones.— Mendocino  "White  Plains,"   (W.L.J,  no.  2166). 

Kefs.— PiNUS  CONTORTA  Douglas  in  Loudon,  Arb.  Britt.  vol.  4,  p.  2292,  figs.  2210,  2211  (1838), 
type  loc.  mouth  of  the  Columbia  River,  Dour/las;  Lemmon,  Erythea,  vol.  2,  p.  174  (1894). 
Var.  bolanderi  Vasey,  Rep.  U.  S.  Dept.  Agr.  187.5,  p.  177  (187<i).  P.  hoJanderi  Parlatore, 
DeCandolle,   Prodr.   vol.   16,   pt.   2,   p.    379    (1809). 

10.  P.  coulteri  Don.  Big-cone  Pine.  Tree  commonly  40  to  90  feet  high, 
with  conical  or  more  often  spreading  crown,  long  lower  branches,  yellowish 
green  foliage  and  trunks  1  to  2%  feet  in  diameter;  trunk  bark  dark,  roughly 
broken  so  as  to  form  an  irregular  network  of  longitudinal  fissures  and  sometimes 
loosening  superficially  into  large  thinnish  scales;  needles  in  3s.  erect,  tipped  with 
a  short  hard  point,  5  to  10  (or  14)   inches  long;  staminate  catkins  15  to  65  in 
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a  cluster,  at  length  cyliiidric  and  1  inch  long;  ovulate  eatkins  in  whorls  of  3  to 
5;  cones  ovate,  or  vi^hen  open,  broadly  ovoid,  10  to  13  inches  long  and  5  to  71/2 
Inches  thick,  when  falling  breaking  through  near  the  base ;  scales  at  tip  rather 
abruptly  passing  into  prominent  tusk-like  points  or  spurs  which  towards  the 
base  of  the  cone  on  the  outer  side  are  developed  into  curving  talon-like  appen- 
dages; seeds  pinkish  or  yellowish,  6  to  8  lines  long,  the  wing  ^  to  I14  inches 
long;  cotyledons  10  to  14. 

Dry  slopes  and  ridges:  San  Jacinto  and  San  Bernardino  mts.  of  Southern 
California  (from  3,000  to  6.000  feet,  where  it  attains  its  best  development), 
southward  into  northern  Lower  California,  northward  to  the  Santa  Lucia,  San 
Carlos.  Gabilan  and  Mt.  Hamilton  ranges.  In  the  latter  range  it  favors  almost 
exclusively  the  eastern  slope  (3,000  to  4,000  feet)  and  grows  most  luxuriously 
on  Mt.  Day  (W.  H.  Wright).  The  most  northerly  locality  is  Mitchell  Rocli, 
Mt.  Diablo,  near  the  village  of  Clayton.  800  feet  altitude.  The  Jit.  Diablo  trees 
were  described  as  Var.  diabloensis  by  Lemmon  (Sierra  Club  Bull.  vol.  4,  p. 
130,-1902). 

Refs. — PiNUS  COULTERI  Don,  Trans.  Linn.  Soc.  vol.  17,  p.  440  (1837),  type  loe.  Santa  Lucia 
Mts.  near  Twin  Peaks,  Coulter;  Leiberg,  20th  Rep.  U.  S.  Geol.  Sur.  pt.  ."5  (For.  Res.),  pp. 
422,  443   (1900).     P.  saiiniana  Parry,  Bot.  Max.  Bound,  p.  210,  t.  -57   (18.59)   not  of  Dougl. 

11.  P.  sabiniana  Dougl.  Digger  Pine.  Singular  pine  40  to  70  or  occasion- 
ally 90  feet  high,  with  open  crown  and  thin  gra.y  foliage;  trunk  1  to  4  feet  in 
diameter,  frequently  slanting,  in  typical  trees  branching  at  5  to  15  feet  from  the 
ground  into  a  cluster  of  slender  erect  branches  which  form  a  broom-like  top ; 
needles  in  3s.  in  drooping  clusters.  7  to  13^  ^  inches  hftig;  staniinate  catkins  at 
length  cylindric,  8  to  11  lines  long,  8  to  21  in  a  spike-like  cluster ;  ovulate  cat- 
kins 6  lines  long,  1,  2  or  3  in  a  whorl  (or  occasionally  2  distinct  whorls  on  a 
season's  shoot),  borne  on  erect  stalks  2  to  2iA  inches  long;  one-year-old  cones 
ovoid-globose,  about  2  inches  long,  on  recurved  stalks,  with  the  basal  scales  more 
or  less  free  and  recurved-spreading  or  detlexed;  mature  cones  ovate,  subglobose 
when  open,  6  to  10  inches  long,  5  to  7  inches  broad,  only  slightly  unsymmetrical, 
persistent  on  the  tree  1  to  7  years,  when  falling  breaking  through  near  the 
base  leaving  the  basal  portion  on  the  limb  ("broken-cone"  tj'pe)  ;  tips  of  the 
scales  gradually  passing  into  strong  triangular  spurs;  spurs  straight  or  curved, 
or  even  hooked,  especially'  on  lower  part  of  cone,  about  1  inch  long;  seeds  oblong 
in  outline,  slightly  flattened,  slightly  ridged  towards  the  micropyle,  %  to  1  inch 
long,  4  or  5  lines  wide,  bearing  an  obli(|ue  wing  3  to  5  lines  long  and  1/4  inch 
broad;  shell  hard,  covered  with  a  thin  Jilack  coat  which  is  eventually  more  or 
less  deciduous;  cotyledons  11  to  17. 

Mountain  slopes,  hilLs  and  gravelly  valleys:  Sierra  Nevada  foothills,  ahvaj's  as 
scattered  trees  or  in  very  open  stands,  associated  with  the  Blue  Oak  and  Interior 
Live  Oak  bet^^Ten  .500  and  1,400  feet,  growing  alone  on  the  slopes  or  over 
chaparral  areas  between  1.400  and  3,000  feet;  Coast  Ranges  (especially  inner 
ranges  such  as  Vaea.  Napa,  Diablo,  Hamilton  and  San  Carlos)  from  South 
Fork  Salmon  River  (northernmost  locality)  and  the  Sacramento  River  Canon 
south  to  Sierra  Liebre  (southernmost  locality).  Does  not  occur  on  the  seaw^ard 
North  Coast  Range  (Redwood  Belt)  or  only  sparingly  on  eastern  slope  from 
Drj'  Creek  to  Cloverdale.  Found  on  the  east  slope  of  the  Santa  Lucia  Mts., 
local  on  west  slope ;  also  on  east  slope  of  the  Santa  Cruz  Mts.  about  Saratoga. 
Occasionally  as  high  as  5,000  feet  (Santa  Ynez  Range,  Kern  River  Valley) 
and  as  low  as  175  feet  (Napa  Valley).     Also  called  Gray  Pine.  Blue  Pine  and 
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Sabine   Pine.     "A  well-defined  species,   in  the  happy  position  of  having  no 
synonyms. ' ' — Masters,  1904. 

Kefs. — PiNUS  SABINIAN.\  Douglas,  Trans.  Linn.  Soc.  vol.  W.  p.  747  (1833),  type  loe.  prob- 
ably near  San  Juan  Bautista,  Douglas;  Davidson,  Erythea,  vol.  3,  p.  1.56  (1895);  Jepson,  Fl. 
W.  Mill.  Cal.  p.  22   (1901). 

12.  P.  torreyana  Parry.  Toreey  Pine.  Low  crooked  or  sprawling  tree 
15  to  35  feet  high,  or  sometimes  straight  and  60  feet  high ;  needles  in  5s,  8  to  12 
inches  long;  cones  triangular  ovate,  4  to  51^  inches  long,  the  scales  at  apex 
thickened  into  heavy  pyramids;    cotyledons  12  to  14. 

Local  on  the  San  Diego  coast  about  Del  Mar  (type  loc.)  and  on  Santa  Rosa 
Island. 

Eefs. — PiNUS  TOEREYAXA  Parry,  Bot.  Mex.  Bound.  Sur.  p.  210,  t.  .58,  59  (1859)  ;  Engelmann 
in  Bot.  Cal.  vol.  2,  p.  125  (1880). 

13.  P.  parryana  p]ngelm.  Parry  Pinon.  Short-trunked  low  tree  15  to 
30  feet  high;  needles  l^i  to  ly^  inches  long,  usually  4  (sometimes  2,  3  or  5)  in 
a  cluster;  cones  subglobose,  %  to  l^/)  inches  long;  .seeds  with  rudimentary 
wings. 

San  Jacinto  Range  and  .southward  into  Lower  California. 

Refs. — PiNUS  parryana  Engelmann,  Am.  .lour.  Sci.  ser.  2,  vol.  34,  p.  332  (1862),  in  Bot. 
Cal.  \ol.  2,  p.  124  (1880).  P.  quadrifoUa  Sudworth,  U.  S.  Div.  For.  Bull.  no.  14,  p.  17 
(1897);   Sargent,  Silva,  vol.  11,  p.  43,  t.  549   (1897). 

14.  P.  monophylla  Torr.  One-leaf  Plnon.  Low  flat-crowned  tree  8  to 
25  (or  45)  feet  high,  the  trunk  very  short;  needles  1  in  a  place,  cylindrie, 
curving  upward  and  ending  in  an  abrupt  point,  IV2  to  2  inches  long;  staminate 
catkins  dark  red;  cones  subglobo.se,  chocolate-brown  or  yellow,  2^2  to  314  inches 
in  diameter;  scales  thick,  raised  at  apex  into  high  broad-based  pyramids  with 
slightly  umbilicate  or  flattened  summits  bearing  a  minute  deciduous  prickle; 
seeds  dark  bi"own,  oblong  in  outline,  slightly  flattened,  %  inch  long,  without 
wings ;  cotyledons  7  to  10. 

Desert  regions  of  California  eastward  to  Utah  and  Arizona  and  southward 
to  Lower  California.  Scattered  along  eastern  .slope  of  Sierra  Nevada  from 
Sierra  Co.  southward ;  on  western  slope  occurring  in  a  few  isolated  localities  on 
the  three  forks  of  the  Kings  River  (5,500  to  6,500  feet)  and  on  the  walls  of  the 
Grand  Canon  of  the  Kern  (8,000  to  9,000  feet);  southward  to  the  Tehachapi 
Range,  San  Bernardino  Mts,  and  Lower  California,  and  westward  to  the  San 
Rafael  Mts.  Growth  always  scattered.  Seeds  a  precious  article  of  food  to  the 
native  tribes  of  the  desert. 

Refs. — PiNus  monophylla  Torrey  in  Fremont,  Rep.  Second  Exped.  p.  319,  pi.  4  (1845); 
Fremont,  Rep.  Second  Exped.,  pp.  221,  222,  225,  226,  229  (1845).  type  loc.  Walker  River, 
Inyo  Co.,  Capi.  Fremont;  Masters,  Ann.  Bot.  vol.  2,  p.  124  (1888);  Leiberg,  20th  Rep.  U.  S. 
Geol.  Sur.  pt.  5  (For.  Res.),  pp.  423,  444  (1900). 

15.  P.  muricata  Don.  Bishop  Pine.  (Figs.  4  and  5.)  Littoral  tree  40  to 
80  feet  high  with  trunk  1  to  3  feet  in  diameter,  the  axis  and  branches  with  per- 
sistent circles  of  cones  from  near  the  base  to  the  siuiuuit;  bai-k  1  to  IVl'  inches 
thick,  dark  red.  l)rown  on  the  surface,  soft  and  brittle,  broi<en  l)y  fissiu'es  into 
rough  ridges;  needles  in  2s,  4  to  6  inches  long;  staminate  catkins  ovate,  3  or  4  lines 
long,  12  to  60  in  a  cluster,  their  peduncles  exserted  from  the  winter  bud; 
ovulate  catkins  2  to  5  in  a  whorl.  1  to  5  whorls  on  a  season's  shoot;  cones  i)roadly 
ovate,  acute.  2  to  3  inches  long,  almost  as  l)road,  or  when  open  more  or  less 
globose,  borne  3,  4  or  5  in  a  circle,  gradually  turned  downward,  developed  more 
strongly  on  the  outside  towards  the  base  and  in  consequence  always  one-sided; 
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scale-tips  rhomlioidal,  bearing'  a  central  prjckle  with  a  broad  base,  or  developed 
into  stout  straightish  or  npwardly  curving  spurs ;  seeds  black,  sometimes  mottled, 
the    thin    shell    minutely    roughened    on    the    surface,    2V2    to    3    lines    long, 

wings  narrow,  5  to  8  lines  long.  2V2  to 
311.  lines  broad;  cotyledons  i  tn  7. 

Low  swampy  lands  or  clay  hills  bor- 
dering the  sea :  North  Coast  Kanges  from 
Ingleuook,  ^Mendocino  Co.  (W.L.J,  no. 
2161)  southward  nearly  to  Bolinas, 
attaining  its  best  development  on  the 
Sonoma  coast;  South  Coast  Ranges  at 
Monterey  (Dr.  Abbott;  W.L.J,  no. 
2986)  and  San  Luis  Obispo  Co.:  Lower 
California  between  Ensenada  and  San 
Quentiu  and  on  Cedros  Island.  Fire 
type  of  pine,  its  cones  remaining  closed 
10  to  20  years,  or  opening  after  a  forest 
tire  and  reseeding  the  area.  Stands 
dense  but  of  very  limited  extent.  First 
discovered  by  Dr.  Thos.  Coulter  in  the 
Santa  Lucia  ]Mts.  near  San  Luis  Obispo, 
3,000  feet  altitude  and  10  miles  from 
the  sea. 

Refs. — PiNUS  MURic.\TA  Doll,  Trans.  Liiiu. 
Soc.  vol.  17.  p.  -141  (1837);  Torrey,  Bot.  Mex. 
Boiui.l.  p.  209,  pi.  .54  (1S.59);  Purdy.  Ganl.  & 
For.  vol.  9,  p.  242  (1896)  ;  Jepsou,  Fl.  W.  Mid. 
Cal.  p.  23   (1901). 

16.  P.  radiata  Don.  IMonterey  Pine.  (Fig.  6.)  Beautiful,  symmetrical 
tree  or  in  age  with  flattened  or  broken  top,  30  to  70  or  115  feet  high;  foliage 
rich  dark  green;  trunk  1  to  4  feet  in  diameter;  bark  hard  and  more  nearly  black 
than  that  of  any  other  Californian  pine;  needles  in  3s,  or  a  few  in  2s.  3  to  (5 
inches  long;  staminate  catkins  yellow,  20  to  40  in  a  cluster,  conie-cylindrie.  6  or 
7  lines  long,  the  peduncles  not  exserted  from  the  winter  bud;  ovulate  catkins 
peduncled,  borne  2  to  5  in  a  whorl,  1  to  3  whorls  formed  on  a  shoot  in  a  season; 
cones  tan-color  or  cinnamon,  detlexed.  sessile  and  unequally  developed,  broadly 
ovoid  and  bluntly  pointed,  globose  when  open,  2V-;  to  4i/'o  inches  long;  scales  on 
the  outer  side  toward  the  base  conspicuously  swollen  at  tip  into  a  hemispherical 
tubercle  or  boss  and  armed  with  a  prickle  which  usually  weathers  off;  seeds 
black,  minutely  roughened  on  the  surface.  3  lines  long,  bearing  a  broadly  oblong 
brown  wing  2I/2  to  3  times  as  long;  cotyledons  5  to  8. 

Near  sea  on  south  coast:  about  Pescadero,  San  Mateo  Co.;  ^Monterey  (type 
loc,  Thos.  Coulter)  ;  San  Simeon  Bay;  Santa  Rosa,  Santa  Cruz  and  Guadalupe 
islands.  Although  naturally  confined  to  a  few  localities  of  limited  area,  it 
takes  kindly  to  cultivation  in  all  temperate  regions  of  the  earth  and  has  a 
wider  horticultural  distribution  than  any  other  Californian  tree.  It  is  com- 
monly planted  along  the  Pacific  Coast  for  ornament  and  as  a  shelter  tree  but  is 
short-lived  in  the  dry  interior  valleys. 

Refs. — PiNUS  K.iDiATA  Doii,  Trails.  Linn.  See.  vol.  17,  p.  442  (1837);  Lemnion,  Erythea, 
vol.  1,  p.  224  (1893);    Jepson,  Fl.  W.  Mid.  Cal.  p.  22  (1901).    P.  insignis  Douglas  in  Loudon, 


Fig.  o.    Pi.xus  muricata  Uou. 
cone;  6,  seed.     nat.  size. 
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Arb.  Britt.  v(j1.  4,  p.  2265,  figs.  (1838);  Engelmanu  in  Bot.  Cal.  vol.  2,  p.  127.     P.  Iiihercuhita 
Don,  Trans.  Liiin.   Soiv   vol.   17.  p.  442    (1837). 

17.  P.  tuberculata  Gord.  Knob-cone  Pine.  Tree  5  to  30  or  sometinie.s  85 
feet  high,  with  slender  trunks  %  to  1  foot  in  diameter  and  rather  thin  pale 
yellow-wreen  foliage;  needles  in  3s,  3  to  5  inches  long;  staminate  catkins 
brownish  purple,  narrowly  conic.  5  to  7  lines  long.  50  to  60  in  spike-like  clusters; 


Flii.  6.     PiNUS  RADIAT.\  Dou.     (I,  Open  cone;    b,  seed.     nat.  size. 


ovulate  catkins  dark-red  or  straw-bi"own,  on  peduncles  %  to  1  inch  long.  3  to 
5  (or  7)  in  a  whorl,  1  to  3  whorls  formed  on  a  season's  shoot;  cones  strongly 
deflexed.  buff  in  color,  narrowly  ovate,  oblique,  acutely  or  liluntly  jidinted  and 
somewhat  curved,  especially  at  tip,  3  to  6  inches  long;  scales  moiU'rately  thick- 
ened at  tip,  except  on  the  outside  towards  the  base  where  they  are  raised  into 
conspicuous  rounded  or  pointed  knobs ;  umbos  small  and  contracted  into  .slender 
prickles  wliich,  on  old  cones,  weather  away  or  persist  towards  the  apex ;  seeds 
brownish  black,  3  to  4  lines  long,  the  surface  miiuitely  roughened,  the  wing  9 
to  12  lines  long  and  3  to  -1  lines  broad ;   cotyledons  5  to  8. 
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Sierra  Nevada  and  Coast  Ranges,  arid  situations  with  barren  or  rocky  soil, 
chiefly  between  1.500  and  3.000  feet,  widely  distributed  but  the  localities  com- 
paratively few  and  rarely  abundant  in  a  locality  except  in  Siskiyou  and  Del 
Norte  cos.  and  southwestern  Oregon.  Ranges  southward  to  San  Bernardino 
and  San  Jacinto  mts.  Fire  t.ype  of  pine,  the  cones  remaining  closed  15  to  30 
years,  or  until  opened  by  a  forest  tire  when  the  species  reproduces  itself 
abundantly  on  the  burned  area.  The  following-  stations  may  be  noted:  Devils 
Backbone,  near  Trinity  Summit ;  Bartlett  Mt. :  near  Mt.  Konokti ;  Mt.  St. 
Helena;  Moraga  Ridge:  near  Post  Summit,  Santa  Lucia  Mts.;  Kinsley,  Mari- 
posa Co.;  Forest  Hill:  Fall  River;  :\rt.  Shasta.  (Type  loc.  Santa  Cruz  ilts., 
Theo.  Hartweg.) 

Eefs. — PiNUS  TUBERCULAT.\  Gordon.  Jour.  Hort.  Soc.  Lond.  vol.  4,  p.  218,  t.  (1849),  not  Don. 
P.  aUenuata  Lemmon,  Min.  Sci.  Press,  vol.  64,  p.  45  (1892),  Erythea,  vol.  1,  p.  231 
(1893)  ;  Jepson,  Fl.  W.  Mid.  Cal.  p.  22  (1901)  ;  Merriam,  Biol.  Sur.  Mt  Shasta,  p.  33  (1899). 

2.  TSUGA  Carr.  Hemlock. 
Slender  trees  with  nodding  leading  shoots.  Leaves  linear;  resin  canal  1; 
petioles  .jointed  on  a  woody  base  which  persists  after  leaf-fall  as  a  decurrent 
pro.iection  roughening  the  branchlet.  Staminate  catkins  pendulous,  consisting 
of  a  subglobose  cluster  of  stamens  on  a  long  peduncle  arising  from  an  axillary 
winter  bud.  Anthers  subgloljose,  tipped  with  a  short  spur  or  knob,  their  cells 
opening  transversely.  Ovulate  catkins  erect,  from  terminal  winter  buds. 
Cones  maturing  in  the  tirst  autumn,  solitary  on  ends  of  branchlets.  pendent ; 
scales  thin,  longer  than  the  bracts.  Seeds  with  resin  vesicles  on  the  surface; 
cotyledons  3  to  6. — Seven  species.  2  in  eastern  North  America,  2  in  western 
North  America.  2  in  Japan  and  1  in  the  Himalayas.  (Tsuga.  its  Japanese 
name. ) 

Leaves   in   flat   sprays;    cones    V-j    to    1    inch    long 1.      T.   hcteroplii/llii. 

Leaves  sprcidini;  armind  stem;    cones  IY2  to  3  inches  long 2.     T.   iiwrtensiana. 

1.  T.  heterophylla  Sarg.  Coast  Hemlock.  Graceful  conifer,  100  to  ISO 
feet  high,  with  trunk  1  to  4  feet  in  diameter,  the  branches  and  branchlets  slen- 
der, forming  sprays  which  droop  cascade-wise  but  not  pendulous;  trunk  bark 
brown  on  the  surface,  dark  red  inside,  shallowly  fissured  longitudinally  or 
nearly  smooth,  I/2  to  %  inch  thick,  or  sometimes  twice  as  thick  and  deeply 
broken  into  small  oblong  plates  an  inch  high,  producing  an  irregularly  warty 
appearance;  branchlets  finely  hairy  with  the  leaves  mostly  spreading  in  2 
ranks;  leaves  linear,  flat,  3  to  8  lines  long,  y^  to  1  line  wide,  blunt  at  apex, 
upper  side  green  and  with  a  median  furrow,  lower  side  white  and  with  a 
median  ridge,  contracted  at  base  into  a  short  but  distinct  petiole;  staminate 
catkins  subglobose,  about  2  lines  long,  borne  on  thread-like  peduncles  2  or  3 
lines  long,  occurring  at  the  ends  of  branchlets;  cones  oblong  or  conical  when 
closed,  roundish  when  open,  !£.  to  %  or  1  inch  long,  pendulous  and  solitary  on 
the  tips  of  the  branchlets ;  scales  longer  than  broad,  roundish  at  apex,  with 
entire  edge ;  bracts  about  one-sixth  the  length  of  the  scales,  broadl.y  triangular 
with  ti'uncate  or  obtuse  summits;  seeds  light-brown,  1^4  lii^"?  long,  the  wing 
3  or  4  lines  long  and  twice  the  breadth  of  the  seed. 

West  slope  of  the  outer  Coast  Range  from  Elk  Creek,  Mendocino  Co.,  north 
to  Oregon  and  Alaska,  and  eastward  to  western  ^Montana.  Scattered  singh- 
through  the  Redwood  forest,  abundant  beyond  our  borders.  Long  attributed 
to  ^Marin  Co.  but  no  definite  station  ever  given  and  believed  not  to  exist  in 
that  eountv.     Also  called  "Western  Hemlock." 
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Refs. — TsuGA  HETEROPHTLLA  Sargent,  Silva  X.  Am.  vol.  12,  p.  73,  t.  605  (1898)  ;  Jepson,  Fl. 
W.  Mia.  Cal.  p.  19  (1901),  Abies  hcterophyUa  Rafinesque,  Atlant.  Jour.  vol.  1,  p.  119  (1832). 
T.  mertensiana  Carriere,  Traite  Coiiif.  eil.  2,  p.  250  (1867)  ;  Engelmann  in  Bot.  Cal.  vol.  2, 
p.  120  (18S0).    Western  Hemlock,  Allen,  U.  S.  Bnr.  For.  Bull.  no.  33  (1902). 

2.  T.  mertensiana  Sarg.  Alpine  Hemlock.  Alpine  tree  25  to  90  (rarel.v 
115)  feet  high,  with  conical  trunk  !/>  to  2%  feet  in  diameter,  beai-ing  branche.? 
quite  to  the  ground  and  forming  pyramidal  bases  which  are  soon  narrowed  to 
slender  tops;  brandies  slender,  horizontal  or  mostly  drooping,  the  branchlets 
slender,  pubescent  and  drooping;  leaves  standing  out  all  around  the  branehlet, 
flattish  above,  strongl.v  ridged  below,  bearing  stoinata  on  both  surfaces,  blunt- 
ish  at  apex,  1/4  to  1  inch  long,  less  than  1  line  wide,  shortly  petioled:  staminate 
catkins  mostly  violet-purple,  2  lines  long,  on  peduncles  2  to  3  lines  long;  cones 
cylindric  and  tapering  to  base  and  apex,  ly^  to  3  inches  long,  i/^  to  %  inch 
in  diameter;  opened  cones  oblong  in  outline  or  tapering  from  base  to  apex, 
1  to  11/4  inches  in  diameter;  scales  thin,  rounded  at  apex,  in  the  open  cone 
spreading  at  right  angles  to  the  axis  or  even  recurving,  their  bracts  V3  to  % 
as  long,  rounded  above  and  tipped  with  a  short  point;  seeds  2\'-2  Wnca  long, 
the  wing  4  or  5  lines  long. 

Timberline  tree  in  the  Sierra  Nevada.  6,000  to  11.000  feet,  in  frequent 
patches  of  limited  extent,  from  Bubl)'s  f'reek  northward  to  lit.  Shasta,  west- 
ward to  the  Trinity  Jits.,  Marble  Mt.  (W.L.J,  no.  2820),  Klamath  Range 
and  Siskiyous,  far  north  to  Alaska  and  northern  ]\Iontana.  Fruit-bearing 
branchlets  often  forming  dense  drooping  clusters  of  cones  in  top  of  tree. 
Trunks  on  sharp  slopes  kneed  or  curved  at  base  from  the  weight  of  snow  on 
the   stems   when    young.      Also   called    Black    Hemlock    and.    in    former   times, 

"Williamson  Spruce." 

Refs. — TsuGA  MERTENSIANA  Sargent,  Silva  N.  Am.  vol.  12.  p.  77,  t.  606  (189S).  Pinus  mer- 
triisiaiia  Bongard,  Veg.  Siteha,  p.  163  (1833),  tyi>e  loc  .Sitka,  Di:  F.  H.  ilertenx.  Abies 
williamsonii  Newberry,  Pae.  R.  Rep.  vol.  6,  pt.  3,  p.  53,  t.  7,  f.  19  (1857).  Tsuga  pattoniana 
Seneclauze,  Conif.  p.  21  (1867)  ;  Engelmann  in  Bot.  Cal.  vol.  2.  p.  121  (1880)  ;  Sargent.  Ganl 
&  For.  vol.  10,  p.  1,  figs.  1,  2  (1897). 

3.  PICEA  Link.  Spruce. 
Trees  with  tall  tapering  trunks  and  thin  scaly  bark.  Leaves  narrowly  linear, 
spreading  on  all  sides,  .jointed  near  the  stem  on  a  woody  base  which  persists 
after  leaf-fall  as  a  prominent  spreading  "peg;"  resin  canals  in  ours  2.  Stami- 
nate catkins  from  terminal  or  axillary  winter  buds,  erect  or  nodding;  anthers 
with  nearly  circular  toothed  crests,  opening  longitudinally.  Ovule-bearing 
catkins  erect.  Cones  maturing  in  the  first  autumn,  pendent,  usually  scattered 
over  the  upper  half  of  the  tree;  scales  very  thin,  the  bracts  .shorter  than  the 
scales.  Seeds  without  resin  vesicles;  cotyledons  4  to  15. — About  12  species,  7 
in  North  America,  the  remainder  in  Europe  and  Asia.  (Picea.  ancient  Latin 
name,  from  pix,  pitch.) 

Leaves  prickly  pointed ;    cone-scales  serrulate ;    coastal 1.     P.  sitchensis. 

Leaves  merely  acute;    cone-scales  entire;    subalpine 2.     P.  bretveriana. 

1.  P.  sitchensis  Carr.  Tideland  Spruce.  Forest  tree  80  to  190  feet  high, 
with  trunk  3  to  20  feet  in  diameter,  wide  spreading  rigid  branches,  and  droop- 
ing branchlets;  trunk  bark  reddish  brown,  developing  roughish  deciduous 
scales,  but  these  not  so  siuirply  defined  as  in  spruces  generally:  ln-anchlets 
with  the  leaves  spreading  eipially  in  every  direeticm  Iml  not  straight  down  on 
the  under  side  of  horizontal  ones;   leaves  linear,  V-  to  1  inch  long,  73  to  1  line 
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wide,  whitened  and  flat  above  but  with  a  median  ridge,  convex  or  strongly 
ridged  below,  very  stitf  and  usually  tapering  to  a  prickly  point  or  the  upper 
leaves  less  sharp  or  bluntly  pointed;  staminate  catkins  purple,  1  to  2i4  inches 
long  and  3  to  6  lines  in  diameter,  borne  on  a  peduncle  2  or  3  lines  long,  appear- 
ing from  large  conspicuously  scaly  winter  buds  which  are  either  terminal  or 
lateral  on  the  branches;  ovulate  catkins  erect  or  curving  upwards,  l^^  to  1% 
inches  long,  yellowish  green,  the  bracts  longer  than  the  scale;  cones  dull 
brown,  long  oblong,  2  to  4  inches  long  and  when  open  I14  to  114  inches  in 
diameter;  scales  narrow,  finely  and  irregiilarly  tootlied,  with  ovate-lanceolate 
bracts  V2  to  %  as  long;  seeds  IV3  lines  long,  the  wing  3  to  4  lines  long  and 
1%  to  2  lines  broad. 

Lowlands  facing  the  ocean  from  Caspar.  Mendocino  Co..  northward  to 
Alaska.  Forms  pure  forests  on  low  moi.st  flats  as  at  Crescent  City,  or  about 
the  mouth  of  the  Eel  River  where  the  tall  wind-beaten  trees  are  a  striking  feat- 
ure of  the  scenery.  The  tallest  trees  of  this  species  in  California  occur  in  the 
western  margin  of  the  Redwood  Belt  in  Del  Norte  Co.  (W.L.J,  no.  2905), 
where  the  trunks,  as  also  northward,  are  enormously  buttressed  at  base ;  trunks 
2  to  6  feet  in  diameter  at  6  feet  above  the  ground  are  nearly  twice  that 
diameter  at  the  ground.     Extensively  lumbered.     In  cultivation  called  Sitka 

Spruce  and,  formerly.  iMenzies  Spruce. 

Kefs. — PiCE.4.  siTCHENSis  Carriore,  Traite  Conif.  p.  260  (18.5.5).  Finns  sitchensis  Bongard, 
Veg.  Sitcha,  p.  164  (1833),  type  loc.  Sitka,  Dr.  Merteiis.  Abies  menzicsii  Lindley,  Penny  Cycl. 
vol.  1,  p.  32  (1833)  ;  Newberry,  Pac.  E.  Eep.  vol.  6,  pt.  3,  pp.  56,  90,  f.  21,  pi.  9  (1857). 

P.  ENGELMANNi  Eugelm.  Engclmann  Spruce.  Branchlets  pubescent ;  cones 
2%  to  3  inches  long.  1%  inches  in  diameter  when  open,  scales  broad. — Rocky 
Mts.  to  Arizona  and  Washington;  also  near  California  boundary  on  Ashland 
Butte.  Oregon.  AV.L.J.  no.  2573. 

2.  P.  breweriana  Wats.  Weeping  Spruce.  Singular  subalpine  tree  20  to 
95  feet  high ;  branches  clothing  the  trimk  to  the  ground,  few  and  mainly  hori- 
zontal, especially-  in  the  top,  ornamented  with  cord-like  branchlets  hanging 
straight  down  and  thus  giving  a  formal  efl'ect  to  the  stiffish  and  very  thin 
crown;  trunk  I/2  to  31^  feet  in  diameter,  its  bark  thin  (V2  inch  thick),  whitish 
and  smoothish  on  the  surface  but  presenting  shallowly  concave  scars  from 
which  have  fallen  thick  scales  of  irregular  shape,  mostly  1  to  4  inches  long 
and  half  as  wide ;  inner  bark  white,  outer  bark  red-brown ;  leaves  borne  all 
round  the  stem,  ij  to  1  inch  long,  roundish  and  green  below,  whitish  above  on 
either  side  the  conspicuous  median  ridge,  obtuse  at  apex ;  staminate  catkins 
yellow-brown,  1  inch  long;  ovulate  catkins  dark  purple,  li/i  inches  long,  with 
the  sides  of  the  scales  towards  the  apex  turned  up  in  such  a  way  that  the 
surface  of  the  catkin  presents  rhomboidal  areas;  bracts  appressed,  with  finely 
toothed  edges;  cones  narrowly  cylindrical,  3V2  to  414  inches  long,  I14  to  li-> 
inches  in  diameter;  scales  rounded  at  apex,  very  thick  for  a  spruce  and  with 
smooth  entire  edges;  bracts  oblong,  acute,  14  to  y^  as  long  as  the  scales;  seeds 
11/0  lines  long,  the  wing  4  lines  long. 

Local  subalpine  species,  favoring  cup-like  hollows  at  head  of  north  canons 
where  the  snow-drifts  persist  iintil  Jul\'  or  latiM-.  It  ranges  from  northern 
Trinity  to  the  western  side  of  Marble  Mt.  (W.L.J.  no.  2847),  eastern  slope 
of  the  Klamath  Range  (W.L.J,  no.  2890),  through  the  Siskiyous,  northward 
to  the  high  mountains  south  of  Rogue  River  and  westward  to  the   Oregon 
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Coast  Range.     Singular  tree,  remarkable  for  its  long  slender  cord-like  branch- 
lets  perfectly  pendulous  from  the  usually  horizontal  limbs. 

Refs. — PiCEA  BREWERIAXA  Watson,  Proc.  Am.  Acad.  vol.  20,  p.  37S  (1SS.5),  type  loe.  summit 
of   the   Siskiyous   on   Happy   Camp   Trail,    Tlios.  Howell    (1884). 

4.  PSEUDOTSUGA  Carr.  False  Spruce. 
Large  trees  with  Hat,  short-petioled  leaves,  spreading  around  the  stem 
or  on  horizontal  branches  often  somewhat  2-ranked.  Staminate  catkins  axil- 
lary, the  anthers  tipped  with  a  spur  and  opening  obliciuely.  Ovulate  catkins 
erect,  terminal  or  axillary.  Cone.s  pendent,  maturing  in  the  first  autumn : 
scales  thill,  rounded,  shorter  than  the  slender  acutely  2-lobed  bracts  which 
bear  a  spear-like  point  in  the  notch.  Seeds  without  resin  vesicles;  cotyle- 
dons 5  to  12. — Three  species,  2  in  America  and  1  in  Japan.  In  botanical  rela- 
tionship it  stands  in  an  intermediate  position  among  Picea,  Tsuga,  and 
Abies.  The  general  habit  and  branching,  the  leaves  spreading  all  around 
the  stem,  tlie  nieditun-sized  pendent  cones  ♦borne  all  over  the  tree,  the  per- 
sistent cone-scales,  the  seed  with(jut  resin  vesicles — in  all  these  features 
it  resembles  Picea.  ditt'ering  from  it  most  markedly  in  its  bark,  which  is  not 
thin  and  scaly,  and  in  its  exserted  bracts.  In  its  petioled  lilunt  leaves,  often 
pendent  leader  of  very  young  trees,  and  persistent  cone-scales  it  is  like  Tsuga. 
In  its  roughly  fissured  thick  bark  and  exserted  bracts  it  resembles  Abies.  Its 
peculiar  cone  bracts,  signally  different  from  those  of  any  other  conifer,  and 
the  obliquely  dehiscing  anthers  are  the  chief  marks  of  the  distinctive  genus 
Pseudotsuga.    (Name  from  Greek,  pseudo,  false,  and  Japanese,  tsuga,  hemlock.) 

Cones    1.'4    to    Syi    inches    long;    bracts    conspicuously    exserted;    Sierra    Nevada    and    Coast 

Eanges  1.     P.  taxifolia 

Cones  4  to  7;/2  inches  long;  bracts  protruding  little;  S.  California  only 2.     P.  macrocarpa 

1.  P.  taxifolia  Britt.  Douglas  Fir.  Doi'glas  Spruce.  (Figs.  7  and  8.) 
Forest  tn^e  7(1  to  2(M)  feet  in  height,  in  dense  stands  often  exhibiting  clear 
trunks  100  to  150  feet  high  and  -4  to  8  feet  in  diameter;  bark  on  young  trees 
thin,  smooth,  gray  or  mottled,  sometimes  alder-like,  on  old  trunks  1  to  61/2 
inches  thick,  soft  or  putty-like,  dark  brown,  fissured  into  broad  heav.y  furrows, 
in  cross  section  showing  alternate  layers  of  red  and  white ;  branchlets  usually 
drooping,  the  leaves  spreading  all  around  the  stem  or  on  horizontal  branchlets 
spreading  more  or  less  to  right  and  left  but  not  truly  2-ranked;  leaves  %  to 
IVL-  inches  long.  Vl'  to  1  line  wide,  linear,  blunt  at  apex,  flat  with  a  median 
groove  above  and  green,  below  with  2  pale  longitudinal  bands  and  a  median 
ridge,  very  short-petioled;  staminate  catkins  conie-cylindric.  4  or  5  lines 
long,  exserted  from  winter  buds  on  a  peduncle  2  or  3  lines  long  and  scattered 
along  the  under  side  of  the  branchlets;  pistillate  catkins  erect,  terminal  or  lat- 
eral. 1  inch  long,  the  bracts  very  conspicuous  on  account  of  the  small  size 
of  the  scales  at  this  stage ;  cones  pendulous,  long  oval  and  more  or  less 
pointed.  1%  to  2i/o  or  3Vo  inches  long.  I14  to  1%  inches  in  diameter  when 
open;  scales  broad  and  roinided  at  apex;  bracts  conspicuously  exserted,  broadly 
linear  and  bearing  in  the  deep  notch  at  apex  a  spcar-likc  point:  seeds  3  lines 
long,  almost  as  long  as  the  wings;  cotyledons  5  to  8. 

Sierra  Nevada  from  Mt.  Shasta  and  Lassen  Peak  southward  to  Fresno  Co. 
(Stevenson  Creek.  3.000  to  5.500  feet).  Coast  Ranges,  from  Santa  Lucia  Mts. 
(southern  limit  in  California).  Santa  Cruz  Mts..  Bolinas  Ridge.  Inverness 
Ridge,  outer  North  Coast  Range,  ]\It.  Hood  and  Napa  ranges,   Upper  Cache 
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Ci'eek,  and  uorthward  to  the  Siskiyous;  associated  witli  the  Redwood  in  the 
outer  range  and  with  Tan  Oak,  lladrofia.  Black  Oak  and  Yellow  Pine  in  the 
inner  ranges.  The  characteristic  "Bald  Hills"  of  Mendocino  and  Humboldt 
(inner  ranges)  with  their  "opens'"  and  mixed  woods  of  Douglas  Fir  and  the 
species  just  mentioned  are  well  shown  in  Fig.  8.  Not  in  Vaca  Mts..  Mt. 
Diablo  and  Mt.  Hamilton  ranges  nor  Oakland  Hills  (Cf.  Jepson.  Fl.  W.  ;Mid. 
Cal.  19, — 1901).  Widely  distributed  beyond  our  borders,  reaching  British 
Columbia  (type  loc.  Nootka,  Archibald  Menzies),  South  Dakota,  northern 
Texas  and  Mexico.  Largest  tree  of  the  Pacific  Coast  next  to  the  Sequoias. 
Variable  in  habit  of  branchlets  and  hue  of  foliage.  Growth  rapid  and  repro- 
duction strong.  Timber  unequalled  for  its  strength  and  lightness  and  the  size 
of  the  sticks;  well-known  in  the  lumber  trade  as  "Oregon  Pine.'" 

Refs. — PsEUDOTSUG.\  T.\xiFOLiA  Britton,  Trans.  N.  Y.  Acad.  Sei.  vol.  S,  p.  74  (ISSO).  Pimts 
taxifolia  Lambert,  Pinus,  vol.  1,  p.  51,  t.  33  (1S03).  Abies  douglasii  Linilley,  Penny  Cyel. 
vol.  1,  p.  32  (1833);  Newberry,  Pac.  E.  Rep.,  vol.  6,  pt.  3,  pp.  54,  90,  pi.  8,  fig.  20  (1857). 
Pseudotsuga  douglasii  Carriere,  Traite  Cooif.  ed.  2,  p.  256  (1867)  ;  Engelmann  in  Bat.  Cal.  vol. 
2,  p.  120    (1880). 

2.  P.  macrocarpa  ]Mayr.  Big-cone  Spruce.  Tree  30  to  60  or  occasionally 
80  feet  tall,  with  very  long  lower  branches;  bark,  foliage,  catkins,  anci  cones 
very  similar  to  those  of  the  preceding;  bark  dark  or  black;  leaves  slightly 
curved;  cones  4  to  Tiy-o  inches  long,  2  to  3  inches  in  diameter  when  open ;  bracts 
protruding  little  or  not  at  all  beyond  the  scales,  except  the  lowest,  the  tails  of 
which  are  often  as  much  as  %  inch  long;   cotyledons  6  or  7. 

Canons  and  north  slopes:  Te.ion  Canon  and  San  Emigdio  Mts.  westward  to 
the  San  Rafael  and  Santa  Inez  ranges,  southward  to  the  Sierra  iladre,  San 
Bernardino  ^Its.  (where  it  reaches  its  greatest  development),  Palomar,  and 
Cuyamaca  Mts.  Recurs  on  San  Pedro  Martir  in  Lower  California.  Altitu- 
dinally  it  may  l)e  considered  as  a  transition  species  from  the  upper  part  of  the 
chaparral  to  the  lower  part  of  the  Yellow  Pine  belt.  Adapted  to  drier  con- 
ditions than  its  congener,  the  Douglas  Fir. 

Refs. — PsEUDOTSUG.i  MACROC-'VKPA  Mayr,  WaW.  Nord.-im,  p.  278  (1890).  Ahirs  douglasii 
var.  macrncarpa  Torrey  in  Ives,  Rep.  Colo.  River,  pt.  4,  p.  28  (1860).  Pseudotsuga  douglasii 
var.  macrocarpa  Engelmann  in  Bot.  Cal.  vol.  2,  p.   120   (1880). 

5.  ABIES  Link.  Fir. 
Highly  symmetrical  trees  of  lofty  stature,  the  branches  in  regular  whorls 
and  ramifying  laterally,  forming  flat  spraj's.  Leaves  linear,  about  a  line 
wide,  flat  or  4-angled,  whitened  beneath,  spreading  in  two  opposite  directions 
or  even  2-ranked.  or  more  often  curving  upwards,  leaving  a  smooth  circular 
sear  when  they  fall:  resin  canals  in  ours  2.  Catkins  from  axillary  winter  buds. 
Staminate  catkins  borne  on  the  under  side  of  the  branches,  mostly  in  the 
upper  half  of  the  tree;  anthers  tipped  with  a  knob,  their  cells  opening  trans- 
versely. Ovulate  catkins  erect,  on  the  upper  side  of  the  topmost  spreading 
branches.  Cones  erect,  maturing  in  the  first  autumn,  falling  to  pieces  on  the 
tree ;  scales  thin,  incurved  at  the  broadened  apex ;  bracts  often  exserted.  Seeds 
with  resin  vescicles;  cotyledons  4  to  10. — Northern  hemisphere,  especially  in 
the  high  mountains  or  far  north,  some  23  species;  7  species  on  the  Paeifir-  Coast, 
2  of  them  beyond  our  borders.     (Abies,  the  ancient  Latin  name.) 

Leaves  of  lower  and  uppermost  branches  slightly  different. 
Cones  2  to  5%   inches  long;   bracts  not  exserted. 

Leaves  glaucous  or  dull  green,  flat  or  on  cone-bearing  branches  keeled  above,  acute 
or  rarely  notched  at  ape.x,  spreading  in  two  ranks  or  curving  upwards,  with  a 
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twist  in  the  short  petiole;  old  bark  roughly  ami  deeply  furrowed,  drab  or  grayish; 

high  Sierra  and  Coast  mts 1.     A.  concolor. 

Leaves  dark   lustrous  green,   white  beneath,   notched   at   apex,   usually   spreading   in 
two  ranks,  on  cone-bearing  branches  often  blunt,  curving  upwards ;   bark  white, 

smooth  or  fissured  into  low  flat  ridges;    north  coast  only 2.     A.  grandis. 

Cones  4  to  8  inches  long,  the  bracts  concealed  or  exserted;  leaves  ridged  above  and  below 
so  as  to  be  4-sided,  somewhat  compressed,  thicker  on  the  uppermost  branches,  curving 
upwards  but  not  twisted,  sessile;  old  bark  deeply  divided  into  roughly  broken  ridges, 

reddish  brown;    high  Sierra  and  Coast  mts 3.     A.  magnifica. 

Cones  4  to  5  inches  long,  the  exserted  bracts  reflexed,  usually  concealing  the  scales;  leaves 
of  lower  branches  flattened,  distinctly  grooved  above;   Trinity  Summit  to  Washington. 

4.      A.    nobilis. 

Leaves  alike  all  over  tree;  cones  with  conspicuous  bracts,  the  exserted  portion  long  and  bristle- 
like;    bark  light  brown,  smoothish;    Santa  Lucia  Mts.  only 5.     A.  venusta. 

1.  A.  concolor  Lindl.  &  Gord.  White  Fir.  (Fig.  9.)  Forest  tree  60  to 
l.jU  (ir  200  feet  high,  with  a  narrow  crown  uoniposed  of  tlat  sprays  and  a 
trunk  naked  for  %  to  I/2  its  height  and  1  to  6  feet  in  diameter;    bark  smooth, 


Fi(i.   0.      Abies    concolor  Lindl.   &   Gord.,    fruiting   branch, 
scales  have  fallen;  c,  scale  and  bract;  d,  seed.     nat.  size. 


a,   Cone;    6,   axis   from    which 
and    heavilv   fissured    into 


silvery  or  whitish  in  young  trees,  becuniiuu-  thick 
rouiuicd  ridue-s  on  old*  trunks  and  gray  or  drali-bniwn  iu  eoU)r.  in  section 
showing  dull  brown  areas  separated  by  a  coarse  light-colored  niesli :  leaves 
1/2  to  21/2  (coiniiKinly  1  to  l^^)  inches  long,  flat,  often  with  a  median  channel 
on    upper   side,   or   on    the   uppermost   branches   keeled,    a   prominent    midrib 
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beneath  Avith  a  broad  depressed  stomatal  band  on  either  side,  contracted  at 
base  into  a  very  short  petiole,  acutish,  obtuse  or  slightly  notched  at  summit, 
spreading  in  two  ranks  or  more  or  less  erect  by  a  twist  in  the  very  short 
petiole;  staminate  catkins  cylindric.  straw-.yellow  or  red,  V2  inch  long  or  less; 
cones  brown,  oblong,  rounded  at  suminit  and  base,  2  to  Byn  inches  long,  1  to 
1%  inches  in  diameter ;  scales  broad  and  rounded ;  bracts  about  ^2  as  long  as 
the  scales,  roundish  and  finely  toothed,  often  with  a  notch  at  top  and  usually 
terminating  in  a  short  slender  point;  seeds  5  lines  long,  the  wing  G  or  7  lines 
long,  truncate  at  the  end.  5  or  6  lines  wide,  widening  towards  the  apex. 

Mountain  slopes:  Sierra  Nevada  and  Coast  Kanges,  north  to  southern  Ore- 
gon, east  to  Colorado  and  New  Mexico,  south  into  Lower  California.  One  of 
the  four  most  abundant  forest  trees  in  the  main  timber  belt  of  the  Sierra 
Nevada,  chiefly  between  3.500  and  7.500  feet  in  the  north  and  5.000  and 
8,300  feet  in  the  south.  High  North  Coast  Ranges  from  the  Siskiyous  and 
IMarble  Mt.  (where  it  is  abundant)  south  along  the  YoUo  Bolly  range  to 
Snow  'Sit.  thence  a  gap  of  360  miles  to  Mt.  Pinos  and  the  San  Rafael  Mts.  in 
South  ( 'oast  Ranges.  Abundant  on  the  summits  of  the  mountains  of  Southern 
California  (5.000  to  11.500  feet).  ]\Iakes  second  grade  saw-timber,  useful  for 
fruit  boxes  and  ordinary  construction.  Also,  but  wrongly,  called  Silver  Fir. 
Refs. — Abies  concolor  Lindl.  &  Gorcl.,  Jour.  Hort.  Soc.  Lond.  vol.  5,  p.  210  (18.50).  the  type 
from  near  Santa  Fe,  New  Mexico,  Aug.  Fcndler.  A.  lowiana  Murray,  Proc.  E.  Hort.  Soc.  vol. 
S,  p.  317,  figs.    (1863). 

A.  LASiocARPA  Nuttall.  Alpine  Fir.  Related  to  preceding;  cones  2i/>  to 
4  inches  long,  the  rounded  or  emarginate  bracts  with  long  slender  but  not 
exserted  tips. — Rocky  and  Cascade  mountains  to  Alaska. 

A.  AMABiLis  Forbes.  Amabilis  Fir.  Cones  S^-o  to  6  inches  long,  the  slender- 
tipped  bracts  ^2  as  long  as  scales. — Cascade  ^Its. 

2.  A.  grandis  Lindl.  Lowland  Fir.  Forest  tree  40  to  160  or  rarcdy  275 
feet  high  with  horizontal  branches,  the  trunk  1  to  3  feet  in  diameter  and  vested 
in  a  white  or  light  Vu'own  bark  which  is  very  smooth  or  shallowly  broken 
into  low  flat  ridges ;  in  section  the  itmer  bark  light  brown,  the  outer  bark 
dai"k  red  with  a  mesh  of  purple  lines  running  through  it;  horizontal  branches 
with  the  leaves  spreading  by  a  twist  at  base  in  two  ranks  and  so  making  a 
flat  sjiray.  or  in  any  event  tending  to  right  and  left,  those  originating  on  top  of 
the  stem  having  the  peculiarity  of  being  nuich  shorter  than  those  coming  from 
the  sides ;  leaves  flat,  1  to  2  inches  long,  notched  at  apex,  the  upper  side  dark 
lustrous  green  and  with  a  median  channel,  the  lower  side  with  two  white  bands 
separated  by  a  ridge ;  staminate  catkins  straw-color,  cylindric,  5  or  6  lines 
long,  borne  on  a  peduncle  3  or  4  lines  long,  the  crest  of  the  anthers  mostly 
2-toothed;  ovulate  catkins  borne  in  upper  half  of  the  tree;  cones  long-oblong  in 
outline,  2XU  to  4  inches  long,  lij  to  1%  inches  in  diameter;  scales  with  a  broad 
rounded  summit,  and  narrow  stalk-like  base,  broader  than  long;  bracts  very 
small,  with  a  short  awl-like  point  set  on  the  roundish  apex,  half  as  long  as  the 
scales;  seeds  drab-color,  4io  lines  long  with  a  wing  somewhat  longer  and  twice 
as  broad. 

North  Coast  Ranges,  along  ocean  bluft's  or  scattered  through  the  Redwood 
Belt,  from  near  Fort  Ross  on  the  Sonoma  coast  northward  and  far  northward 
to  Oregon  and  Washington  where  it  is  abundant  and  attains  its  best  develop- 
ment.   In  California  it  grows  to  greatest  size    in  association  with  the  Redwood 
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east  of  Crescent  City.     Wood  mai'kedly  odorous   (whence  "Stinking  Fir"), 
producing  a  second  grade  lumber. 

Refs. — Abies  grandis  Lindley,  Penny  C'ycl.  vol.  1,  p.  30  (1833),  type  loc.  mouth  of  Colum- 
bia Eiver,  Douglas;   Sheldon,  For.  Wealth  Oreg.  p.  16  (1904). 


Fig.  10.     Abies  M.\GXlFir.\  Murr.,  the   form  with  exserted   reflexed  bracts   (v.\R.  siiastensis 
Lenimon).     The  ordinary  form  bears  similar  cones  but  the  bracts  not  visible,     nat.  size. 

3.  A.  niag-niflca  Murray.  Red  Fir.  (Fig.  10.)  Forest  tree  60  to  175  or 
even  200  feet  high,  with  a  trunk  1  to  5  feet  in  diameter  and  a  very  narrow 
or  cone-shaped  crown  composed  of  numerous  horizontal  strata  of  fan-shaped 
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sprays;  bark  ou  young  trees  whitish  or  silvery,  on  old  trunks  dark  red,  very 
deeply  and  roughly  fissured,  in  section  showing  reddish  brown  areas  set  oft' 
by  a  sharply  defined  purple  mesh;  leaves  %  to  11-2  inches  long,  ridged  above 
and  below  so  as  to  be  equally  4-sided,  although  more  or  less  compressed,  not 
contracted  at  base  or  scarcel,v  so.  acTitish  at  apex,  those  on  the  iinder  side  of 
the  branches  spreading  right  and  left,  in  the  top  of  the  tree  more  thickened, 
erect,  incurved  and  hiding  the  upper  side  of  the  branch ;  staminate  catkins 
dark  red,  about  3  lines  long;  cones,  when  young,  beautiful  dull  purple  objects, 
becoming  brown  when  mature,  4  to  8  inches  long,  2i/o  to  SY-j  inches  in  diameter, 
broadly  oval  in  outline,  the  broad  scales  with  upturned  edges;  bracts  very 
variable  in  form  and  length,  sometimes  concealed  beneath  the  scales,  sometimes 
conspicuousl.v  exserted  and  reflexed,  their  terminal  portion  commonly  trans- 
versely oblong,  or  broad  with  a  short  spreading  awl-like  point  or  pointless; 
seeds  7  lines  long  with  a  semi-tlabelliform  wing  8  lines  long  and  8  to  11  lines 
broad;   cotyledons  9  to  13. 

Slountain  slopes  and  ridges:  Sierra  Nevada,  5,000  to  8,500  feet,  from  the 
Greenhorn  I\Its.  northward  to  Lassen  Peak  and  J\It.  Shasta;  thence  ranging 
into  southern  Oregon,  westw'ard  to  Marble  Mt.,  and  southward  along  the 
Yollo  Bolly  range  as  far  as  l\It.  Hull  and  Snow  "Sit.  Wood  straight,  fine- 
grained, heavy  and  very  durable.  Large  sticks  from  this  tree  are  used  as 
shaft  timbers  in  Sierra  Nevada  gold  mines.  The  most  beautiful  tree  in  the 
upper  portion  of  the  main  timber  belt  of  the  Sierras. 

Eefs.— Abies  magnipic.^  Murray,  Proc.  E.  Hort.  Soc.  vol.  3,  p.  318.  f.  2.5-33  (1863),  type  loc. 
central  Sierra  Nevada;  first  cliscovered  by  Capt.  J.  C.  Fremont.  A.  nobilis  var.  magnifica 
Kellogg,  For.  Trees  Cal.  p.  29  (1882)  ;  Masters,  Jour.  Linn.  Soc.  vol.  22,  pp.  187,  189,  figs. 
20,  21    (1886). 

4.  A.  nobilis  Lindl.  Noble  Fir.  Forest  tree  80  to  250  feet  high,  with  slen- 
der branchlets  and  roughly  broken  trunk  bark ;  leaves  on  the  lower  branches 
fiat,  sharply  and  deeply  grooved  above,  on  upper  branches  rounded  above  and 
obscurely  ridged  below,  erect,  %  to  1%  inches  long;  cones  oblong-cylindrical, 
4  to  5  inches  long,  2  to  2i/o  inches  in  diameter;  scales  surpassed  and  often 
wholly  concealed  b.y  the  reflexed  spatulate  bracts  w'hich  are  rounded  and 
fimbriate  and  tipped  with  an  awl-like  point. 

Coast  Ranges  and  (Cascades  of  Washington  and  Oregon,  ranging  south  to  the 
Siskiyou  llts.  in  southern  (3regon  and  to  Trinity  Sununit  in  California  (W.L.J, 
no.  2079). 

Refs. — Abies  xobii.is  Lindley,  Penny  Cycl.  vol.  1,  p.  30  (1833),  type  loe.  Cascade  Mts.  just 
south   of  Columbia  Kiver,  Douglas. 

5.  A.  venusta  Koch.  Santa  Lucia  Fir.  (Fig.  11.)  Singular  montane  tree 
30  to  75  or  100  feet  high  with  a  narrow^  crown  abruptly  tapering  above  into  a 
steeple-like  top ;  trunk  i/i  to  2i/2  feet  in  diameter,  vested  in  light  reddisli 
brown  bark,  and  bearing  short  slender  declined  or  drooping  branches  nearly 
or  quite  to  the  ground ;  leaves  stiff,  sharp-pointed,  dark  green  and  nearly 
flat  above,  below  with  a  white  band  on  either  side  of  the  strong  median 
ridge,  II/4  or  mostly  1%  to  214  inches  long.  1  to  I'i;  lines  wide,  mostly  2-ranked ; 
staminate  catkins  yellowish,  fading  reddish,  broadly  cylindrical,  %  to  1% 
inches  long;  ovulate  catkins  broadly  oblong  in  outline,  yellowish  green,  1  to 
IV2  inches  long;  cones  elliptic-oblong,  21/0  to  4  inches  long,  li/o  to  2  inches 
thick,  borne  on  peduncles  y^  inch  long  which  arise  from  a  rosette-like  cluster 
of  broad  thin  scales  of  the  winter  bud;   bracts   wedge-shaped,   truncate   or 
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notched  at  summit,  the  midribs  prolonged  into  a  long-exserted  bristle  lo  to 
1%  inches  long  and  ^o  ^^'■^'^  wide;  seeds  reddish  brown,  3I/2  lines  long  with  a 
broad  wing  4  to  5  lines  long  and  rounded  at  apex. 

Rocky  mountain  peaks  and  deep  canons,  Santa  Lucia  Mts.  Not  found 
elsewhere.  The  known  localities  in  the  range  from  north  to  south  are  as 
follows :  1.  Big  Sur  Caiion.  2.  jMillers  Caiion,  on  watershed  of  the  Carmel 
River.  3.  Arroyo  Seco  Caiion.  4.  Twin  Peaks  and  Cone  Peak.  5.  Caiion 
near  Los  Potranchos.  6.  Caiiada  de  Los  Potranchos.  7.  Bear  Cafion  near 
Pvuita  Gorda.     8.     Villa   Canon.     9.      San   Carpoforo   Canon.     Restricted   in 


Fig.  11.     Abies  venusta  Koch,  remarkable  for  its  long  sliarp-poiuted  leaves  and  long  bristly 
bracts,      a,   Cone-bearing   branchlet;    b.  scale   anil   bract;    c,  seed.      nat.   size. 

range  and  also   isolated   from   all  other  species   in  the   genus,  there   lieing   no 
other  fir  within  225  miles  to  the  north,   140  miles  to  the  east  and   120  mil(>s 

southeasterly. 

Refs.— Abies  venusta  Koeh,  Dendr.  vol.  2,  pt.  2,  p.  210  (1873).  Pinus  vciiu.sta  Douglas, 
Comp.  Bot.  Mag.  vol.  2,  p.  1.52  (18.36).  P.  bracteata  Don,  Trans.  Linn.  Soc.  vol.  17,  p.  442 
(!8;i7).  Abies  bracteata  Xuttall,  Sylva,  vol.  3,  p.  137,  t.  118  (1842);  Engelmann  in  Bot.  Cal. 
vol.  2,  p.  118   (1880). 

TAXODIACEAE.    Kkdwood   Family. 
Trees  with  linear  or  awl-shaped   alternate  leaves.     Staminate   ami  ovulate 
catkins  on  the  same  tree.    Staminate  catkins  small  and  eone-like.    Scales  of  the 
ovulate  catkins  spirally  arranged,   luDre  or  less  blended   witli   the   liraet.  often 
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spreading  liorizontnlly  from  the  axis  of  the  eone  and  developed  into  broad 
flattish  sumniits.  Ovules  to  each  scale  2  to  9.  Seeds  not  winged  or  merely 
margined. — Seven  genera,  widely  scattered  over  the  earth,  each  with  1  to 
3  species.  Taxodium  (Bald  Cypress),  Cryptomeria  (Japan  Cedar),  Ci^nning- 
hamia.  and  Sciadopitys   (Umbrella  Pine)   are  cultivated  in  California. 

Bibliog. — Gray,  Asa,  Sequoia  ami  Its  History  (Proe.  Am.  Assoc.  Adv.  Sci.  vol.  21,  p.  1, — 
1872;  Sci.  Pap.  vol.  2,  p.  142,-1889).  Big  Tree,  U.  S.  Div.  For.  Bull.  no.  28  (1900).  Red- 
wood, U,  S.  Bur.  For.  Bull.  no.  38   (1903). 

SEQUOIA  Endl.  Redwood. 
Tall  trees  with  thick  red  fibrous  bark  and  linear,  awl-shaped,  or  scale-like 
leaves.  Staminate  catkins  terminal,  with  many  spirally  disposed  stamens, 
each  bearing  2  to  5  pollen  sacs.  Ovulate  catkins  terminal,  composed  of  many 
spirally  arranged  scales,  each  with  5  to  7  ovules  at  base.  Cone  woody,  its 
scales  divergent  at  right  angles  to  the  axis,  widening  upward  and  forming  a 
broad  rhomboidal  wrinkled  summit  with  a  depressed  center.  Seeds  flattened; 
cotyledons  4  to  6. — Two  species.  (Sequoia,  a  chief  of  the  Cherokecs,  who 
invented  an  alphabet  for  his  tribe.) 

Leaves  awl-shaped,  ascending  all  around  stem;  cones  2  to  S%  inches  long;  Sierra  Nevada 
only   1.     S.  gigantea. 

Leaves  linear,  petioled,  spreading  in  2  ranks  and  forming  a  flat  spray;  cones  %  to  1%  inches 
long ;    Coast  Ranges  only 2.    S.  sempervirens. 

1.  S.  gigantea  Dec.  Big  Tree.  Giant  tree  100  to  325  feet  high  with  col- 
umns SO  to  225  feet  to  the  first  limb  and  5  to  30  feet  in  diameter  at  6  feet 
above  the  ground;  crowTi  rounded  at  summit  or  much  broken  in  age:  bark  red, 
deeply  furrowed  or  fluted,  Vo  to  2  feet  thick ;  leaves  awl-like.  1  to  6  lines  long, 
only  the  tips  free,  adherent  below  to  the  stem  which  they  thickly  clothe ;  cones 
maturing  in  the  second  autumn,  red-brown,  ovoid,  2  to  3%  inches  long,  com- 
posed of  35  to  40  scales;  scales  with  transversely  rhomboidal  summits  and 
a  centrally  depressed  umbo ;  seeds  numerous,  flattened,  margined  all  around 
with  a  wing,  ovatish  or  oblong  in  outline,  21/.  to  3  lines  long. 

Western  slope  of  the  Sierra  Nevada,  5,000  to  8,000  feet,  from  Placer  Co. 
southward  to  Tulare  Co.,  a  longitudinal  range  of  250  miles  but  occurring  in 
more  or  less  widely  disconnected  and  limited  areas  called  "groves,"  thirty-two 
in  number.  The  northern  groves,  i.  e.,  north  of  King's  River,  are  widely  sep- 
arated; the  southern  groves  are  less  widely  separated  or  even  connected  by 
scattered  individuals  and  form  an  interrupted  belt. 

The  north  groves  are  as  follows:  1.  North  Grove,  Placer  Co..  10  miles 
east  of  IMichigan  Bluff,  6  trees.  2.  Calaver.vs  Grove  (type  loc,  Wm.  Lobb), 
51  acres,  101  trees.  3.  Stanislaus  Grove,  6  miles  southeast  of  Calaveras 
Grove,  1,000  acres,  1,380  trees.  4.  Tuolumne  Grove,  "Big  Oak  Flat"- 
Yosemite  stage  road,  IV2  miles  northwest  of  Crane  Flat.  10  acres,  40  trees. 
5.  Merced  Gro\%  Coulterville-Yosemite  wagon  road,  3  miles  from  Hazel 
Green,  20  acres,  33  trees.  6.  Mariposa  Grove,  in  Yosemite  National  Park, 
near  Wawona,  really  consisting  of  two  groves,  365  trees  in  upper  grove,  182 
trees  in  lower  grove,  one  of  these  being  the  "Grizzly  Giant";  125  acres.  7. 
Fresno  Grove,  in  Madera  Co.,  near  north  line,  2,500  acres,  1,500  trees;  many 
trees  lumbered. 

The  south  groves  are  as  follows:  8.  Dinkey  Grove,  in  Sierra  National 
Forest,  Fresno  Co.,  50  acres,  170  trees.     9.     Con\'erse  Basin  Forest,  Kings 
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River,  Fresno  Co.,  5,000  acres,  12,000  trees;  almost  entirely  lumbered.  10. 
BouLDEE  Creek  Forest,  Kings  River,  Fresno  Co.,  3,200  acres,  6,450  trees;  more 
or  less  lumbered.  11.  General  Grant  Forest,  near  Millwood,  Fresno  Co., 
about  2.500  acres,  250  trees.  12.  Redwood  Canon  Forest,  Redwood  and 
Eshom  creeks,  Tulare  Co.,  3,000  acres.  15,000  trees.  13.  North  Iv^vweah  For- 
est, North  Fork  Kaweah  River,  500  acres,  800  trees,  li.  Swanee  River 
Grove,  on  Swanee  River  branch  of  Marble  Fork  Kaweah  River,  20 
acres,  129  trees.  15.  Giant  Forest,  Marble  Fork  Kaweah  River,  8,000 
acres,  20,000  trees,  about  5,000  large  ones.  16.  Redwood  Meadow  Grove, 
jMiddle  Fork  Kaweah  River,  50  acres,  200  trees.  17.  Harmon  Meadow  Grove, 
Middle  Fork  Kaweah  River,  10  acres,  SO  trees.  18.  Atwell  Forest,  both 
sides  of  Bast  Fork  Kaweah  River,  3  miles  west  of  Mineral  King,  1.500  acres, 
3,000  trees;  in  large  part  lumbered.  19.  Lake  Canon  Grove,  East  Fork 
Kaweah  River,  20  acres,  80  trees.  20.  Mule  Gulch  Grove,  East  Fork  Kaweah 
River,  25  acres,  70  trees.  21.  Homer's  Peak  Forest,  East  Fork  Kaweah 
River,  5.500  acres,  1,500  trees.  22.  South  K^vweah  Forest,  South  Fork 
Kaweah  River,  160  acres,  300  trees.  23.  Dillon  Forest,  North  Fork  Tule 
River.  3.600  acres.  3.500  trees;  large  part  lumbered.  24.  Tule  River  Forest, 
^liddle  Fork  Tule  River,  15,000  acres,  5,000  trees;  large  part  lumbered. 
25.  PtxLEY  Grove,  Middle  Fork  Tule  River,  850  acres,  500  trees.  26.  Fleitz 
Forest.  ]\liddle  Fork  Tule  River,  4,000  acres,  1,500  trees.  27.  Putnam  jMill 
Forest.  Bliddle  Fork  Tule  River,  4,000  acres,  900  trees.  28.  Kessing  Groves, 
South  Fork  Tule  River,  2,800  acres,  700  trees.  29.  Indian  Reservation  Grove, 
South  Fork  Tule  River,  1,500  acres.  350  trees.  30.  Deer  Creek  Grove,  South 
Fork  Deer  Creek,  300  acres,  100  trees.  31.  Freeman  Valley  Forest,  Kern 
River  Basin,  1,000  acres,  400  trees.  32.  Kern  River  Groves,  Kern  River  Basin, 
700  acres,  200  trees. 

Big  Tree  prefers  slopes,  ridges  or  depressions  where  there  is  sufficient  moist- 
ure but  it  may  grow  in  bare  granite  as  in  Giant  Forest.  Commonly  associated 
with  White  Fir,  Incense  Cedar,  Yellow  Pine  and  Sugar  Pine.  Reproduction 
fair  in  southern  groves,  especially  on  burned  areas,  mostly  at  a  standstill  in 
northern  groves.  Young  trees  of  pyramidal  outline  with  branches  nearly  or 
quite  to  ground;  middle-aged  trees  clear  of.  branches  for  50  to  175  feet  and 
with  rounded  summit  to  the  crown;  aged  trees  with  broken  crown,  dead  tip 
to  axis,  and  more  or  less  shattered  side  branches.  Extreme  age.  1,100  to 
2,400  years.     Wood  similar  to  that  of  Redwood  but  more  brittle,  pink  when 

freshly  sawn. 

Refs!— Sequoi.v  oiuantea  Decaisne,  Bull.  Soc.  Bot.  Fr.  vol.  1,  p.  70  (1854)  ;  Shinn,  Card.  & 
For.,  vol.  2,  p.  614  (1889);  Walker,  Zoe,  vol.  1,  p.  198  (1890);  Jepson  in  Elwes  &  Henry, 
Trees  of  Great  Britain  and  Ireland,  vol.  3,  p.  704  (1908).  WcUinylonia  gioantea  Lindley, 
Gard.  C'hron.  18.53,  p.  823.  Sequoia  wellingtonia  Socman,  Bonplandia,  vol.  3,  p.  27  (18.55); 
Sargent,  Silva  N.  Am.  vol.  10,  p.  145,  t.  536  (1896).  Mammoth  Trees,  Williamson,  Pac.  R. 
Rep.  vol.  5,  p.  257,  pi.   13    (1856). 

2.  S.  sempervirens  Endl.  Redwood.  (Figs.  12  and  13.)  Tall  tree  TOO  to 
340  feet  in  lieight,  with  narrow  crown,  the  branches  liorizontal  or  sweeping 
downward,  especially  the  lower  ones;  bark  cinnainon-red  and  fibrous,  3  inches 
to  2  feet  thick;  foliage  reddish  brown;  leaves  linear,  spreading  right  and 
left  so  as  to  form  flat  sprays,  V^  to  VA  (mostly  i/-  to  %)  inches  long  and  1  to 
11/4  lines  wide,  or  in  the  top  of  adult  trees  with  short  linear  or  awl-shaped 
leaves   1   to   5  lines  long  and  strikingly   similar  to   those   of  the   preceding; 
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staminate  catkins  3  lines  long,  with  ovate  crests  and  4  pollen-sacs;  cones  oval, 
reddish  brown.  %  to  IVs  inches  long  and  %  to  %  inch  broad,  borne  abundantly 
on  the  ends  of  branchlets  mostly  in  the  top  of  the  tree,  maturing  in  tirst  au- 
tumn; scales  14  to  26;  seeds  narrowly  margined,  elliptic  in  outline,  2  lines  long. 

Fog  belt  of  the  California  coast  from  the  Santa  Lucia  Mts.  northward  to 
southwestern  Oregon,  forming  an  interrupted  belt  -450  miles  long  and  1  to 
40  miles  wide,  most  abundant  on  the  western  slope  of  the  outer  Coast  Range. 
The  two  main  bodies  of  Redwood  occur  in  the  North  Coast  Ranges  north  of 
the  southern  Sonoma  line:  1.  Humboldt-Del  Norte  area,  the  densest  and 
most  highly  developed  area,  begins  on  Smith  River.  Del  Norte  Co.,  and  extends 
southward  through  Humboldt  forming  splendid  timber  stands  on  Mad,  Van 
Duzen,  and  main  Eel  rivers,  but  recedes  from  the  coast  just  south  of  Eureka 
and  follows  the  south  fork  of  Eel  River  inland  as  far  south  as  the  vicinity  of 
Philipsville.  Excepting  a  few  scattered  patches,  as  at  Briceland  and  White 
Thorn,  there  is  a  transverse  break  in  the  Redwood  Belt  in  southern  Humboldt 
Co.  2.  IMendocino-Sonoma  area,  begins  near  the  north  line  of  Mendocino 
Co.,  follows  the  outer  Coast  Range  southward  as  far  as  southern  Sonoma 
(near  Freestone),  ranging  inland  to  Willits.  Cloverdale  and  Napa  Valley  and 
even  crossing  the  Napa  Range  to  the  eastern  slope  of  Howell  Mt.,  the  eastern- 
most locality,  40  miles  from  the  sea  and  on  the  watershed  of  the  Sacramento 
River  (Cf.  Jepson,  Fl.  W.  Mid.  Cal.  p.  24,-1901).  South  of  Sonoma  Co.,  the 
Redwood  occurs  in  isolated  or  restricted  areas  as  follows:  Tocaloma  to  Mill 
Valley  and  Muir  Woods  in  Marin  Co. ;  Redwood  Peak,  Redwood  C'anon  and 
headwaters  of  San  Leandro  Creek  in  the  Oakland  Hills;  Santa  Cruz  Mts.,  from 
near  Half-]\Ioon  Bay  to  south  bank  of  Pajaro  River  in  San  Benito  Co.,  and 
east  to  Los  Gatos,  Norton  and  Saratoga  canons  (lower  limits  700  to  1,500  feet) 
and  Palo  Alto;  Santa  Lucia  ]\Its.,  seaward  slope  from  Tobie  Dow's  ranch  to 
Salmon  Creek  Caiion  (southernmost  locality),  chiefly  confined  to  the  narrow 
deep  caiions.  There  are  three  groves  in  Oregon  a  few  miles  north  of  the 
California  line.     (Type  loc.  Santa  Cruz,  Menzies.) 

Seed  abundant  but  seed  reproduction  weak;  reproducing  abundantly  and 
persistently  by  stump  sprouts  which  form  the  barrier  of  poles  or  trees  about 
an  old  stump  known  as  a  "Redwood  circle."  Mature  trees  are  500  to  1,400 
years  old.  Its  most  common  associates  are  Tan  Oak,  Douglas  Fir,  and 
Madroiia,  with  a  tangle  of  Huckleberry.  Salal.  and  Thimbleberry  on  the  forest 
floor.  The  yield  is  10.000  to  60,000  feet  board  measure  to  the  acre,  but  in  Hum- 
boldt and  Del  Norte  large  areas  on  the  river  flats,  nearly  or  quite  pure,  often 
yield  100,000  to  150,000  feet  per  acre,  or  sometimes  as  much  as  400,000  feet; 
a  yield  of  21,4  million  feet  to  the  acre  has  been  recorded.  Wood  light,  soft, 
exceedingly  straight  and  often  fine-grained  and  used  for  numerous  purposes 
in  the  California  industries.  Redwood  lumber  in  this  State  has  been  of  in- 
calculable value  in  railroad,  telegraph  and  dwelling  construction,  manufactur- 
ing, and  general  farm  purposes.  California  might  have  spared  her  gold  mines 
but  not  the  resources  of  the  Redwood  Belt. 

Eefs. — Sequoia  sempeevirexs  Endlielier,  Syn.  Con.  p.  19S  (1847) ;  Purdy,  Card,  and  For. 
vol.  3,  p.  235  (1890)  ;  Gibbous,  Erythea,  vol.  1,  p.  161  (1893)  ;  Peirce,  Proc.  Cal.  Acad.  ser.  3, 
Bot.  vol.  2,  p.  83  (1901).  Taxodium  sempervirens  Lambert,  Pinus,  vol.  2,  p.  24,  t.  7  (1828). 
Sequoia  gigantea  Endlieher,  Syn.  Conif.  p.  198  (1847).  Redwood,  Nordhoff,  N.  Cal.  Ore.  & 
Sandwich  Isl.  p.  168  (1877);  Sargent,  Gard.  &  For.  vol.  10,  p.  41  (1897). 
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CUPRESSACEAE.  Cypress  Family. 
Trees  or  shrubs  with  opposite  or  whorled  scale-like  (or  rarely  linear)  leaves 
thickly  clothing  the  ultimate  branchlets.  Stamens  and  ovules  in  separate  cat- 
kins terminal  on  the  branchlets.  Staminate  catkins  small,  with  shield-like 
stamens  bearing  2  to  6  pollen-sacs.  0\^ilate  catkins  consisting  of  several 
opposite  or  whorled  scales  which  bear  at  base  1  to  several  erect  ovules.  Cones 
dry  or  berry-like,  of  few  scales;  "scales"  consisting  (morphologically)  of  a 
completely  blended  scale  and  bract. — Xine  genera,  widely  distributed  over  the 
earth.    Thujopsis  (Japanese  Arborvitffi)  is  in  cultivation  with  us. 

Bibliog. — Hooker,  J.  D.,  Monterey  Cypress  (Gard.  Chron.  188.5,  p.  176,  fig.).     Masters,  M.  T., 
A  General  View  of  the  Genus  Cupressus    (Jour.  Linn.  Soe.  vol.  31,  p.  312, — 1896). 
Fruit  a  woody  cone ;  stamens  aud  ovules  on  same  tree. 

Branchlets  flattened,  disposed  in  flat  sprays;   leaves  opposite,  in  4  rows,   the  successive 
pairs  unlike;   cones  maturing  in  first  autumn;   seeds  2  to  each  scale. 
Scales  of  cones   imbricated. 

Cones    pendent,    scales    6,    only    the    middle    pair    seed-bearing;    seeds    unequally 

2-winged 1.     Libocedrus. 

Cones  reflexed,  scales  8  to  12,  the  2  or  3  middle  pair  seed-bearing;  seeds  equally 

winged 2.      Thuja. 

Scales  of  cones  peltate ;  seeds  narrowly  winged   3.     Cham.iecypaeis. 

Branchlets  cord-like,  not  in  flat  sprays;  leaves  opposite,  in  4  rows,  alike ;  cones  maturing 

in  second  autumn;   seeds  acutely  margined,  many  to  each   scale.... 4,     CuPRESSirs. 

Fruit  a  berry;  seeds  1  to  3  to  each  fruit;  stamens  and  ovules  on  different  trees;  branchlets 

cord-like;    leaves  in  whorls  of  3   or  opposite    5.     JUNIPERUS. 

1.     LIBOCEDRUS  Endl.    Incense  Cedar. 

Aromatic  trees  with  flattened  branchlets  disposed  in  one  plane.  Leaves 
scale-like,  opposite,  iml)ricated  in  4  rows,  the  successive  pairs  unlike.  Stam- 
inate and  ovulate  catkins  terminal  on  separate  branchlets.  Staminate  catkins 
with  12  to  16  decussately  opposite  stamens,  each  bearing  4  to  6  pollen-sacs. 
Ovulate  catkins  consisting  of  6  scales  with  2  ovules  at  the  base  of  each.  Cone 
maturing  in  one  season,  oblong,  composed  of  6  imbricated  oblong  scales,  only 
the  middle  pair  fertile.  Seeds  unequally  2-winged ;  cotyledons  2. — Eight 
species,  1  on  the  Pacific  Coast  of  North  America,  2  in  Chile  and  5  in  the  region 
from  southwestern  China  to  New  Zealand.  (Libas,  a  drop — of  resin — and 
Cedrus,  cedar.) 

1.  L.  decurrens  Torr.  Incense  Cedar.  Forest  tree  50  to  150  feet  high 
with  the  strongly  conical  trunk  very  thick  at  base  (1  to  6  feet  in  diameter) 
and  gradually  diminishing  in  size  upwards;  bark  thick,  red-brown,  loose  and 
fibrous,  in  age  broken  into  prominent  heav^'  longitudinal  furrows;  ultimate 
branchlets  alternate,  numerous,  forming  Hattish  sprays  and  clothed  with 
adherent  leaves  as  if  jointed;  leaves  1  to  4  lines  long,  in  four  ranks  and  in 
opposite  pairs,  coherent,  adherent  to  the  stem  and  free  only  at  tips,  those  above 
and  below  obtuse  but  minutely  pointed  and  forming  a  pair  overlapped  liy 
the  keel-shaped  lateral  pair;  staminate  catkins  11/2  to  2  lines  long,  the  pollen- 
sacs  usually  5  to  each  scale  which  ends  in  a  broad  roundish  crest;  ovulate 
catkins  borne  singly  at  the  ends  of  branchlets;  cones  red-brown,  oblong-ovate 
when  closed,  %  to  1  inch  long,  consisting  of  2  seed-bearing  scales  with  3  (ap- 
parently 1)  sterile  scales  between  them  and  often  with  2  supplementary  ones 
at  base ;  seed-bearing  scales  broad  and  flattish  but  not  thin ;  all  the  scales  with 
a  small  triangular  umbo  at  tip ;  seeds  4  lines  long,  margined  on  each  side  from 
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near  the  base  to  the  apex  by  two  very  iineqiial  wings;    larger  wing  elliptical 
in  outline  and  nearly  as  long  as  the  scale. 

Alountain  slopes,  canons  and  plateaus.  Sierra  Nevada  and  Coast  Ranges, 
northward  in  the  Oregon  Cascades  to  Mt.  Hood,  southward  to  all  the  higher 
ranges  of  Southern  California  and  into  Lower  California.  Attains  its  best 
development  in  the  Sierra  Nevada  where  it  flourishes  chiefly  between  3.500 
and  7,000  feet  and  is  one  of  the  four  most  abundant  timber  trees  (Cf.  descrip- 
tion Yellow  Pine).  In  the  South  Coast  Ranges  it  occurs  on  the  San  Rafael, 
San  Carlos  and  Santa  Lucia  ranges,  but  is  not  known  from  the  Gabilan,  Mt. 
Hamilton.  Mt.  Diablo  and  Santa  Cruz  ranges.  Li  the  North  Coast  Ranges  it 
is  found  on  ^larble  Mt.  and  Trinity  Summit  and  from  Weaverville  southward 
along  the  Yollo  Bolly  and  Mayacamas  ranges  as  far  as  the  neighborhood  of 
Mt.  St.  Helena.  Reproduces  itself  aggressively.  Wood  aromatic,  reddish 
brown,  close-grained,  exceedingly  durable.  Also  called  Post  Cedar,  Red 
Cedar,  White  Cedar  and  Bastard  Cedar. 

Refs. — LiBOCKDKus  DECURREXs  Torrey,  PI.  Frem.  p.  7,  pi.  3  (18.53),  type  loe.  headwaters  of 
the  Sacramento  Biver,  Fremont;  Jepson,  Fl.  W.  Mid.  Cal.  p.  24  (1901). 

2.     THUYA  L.     Arbor- ViTAE. 

Aromatic  trees  with  scattered  branches,  the  flattened  branchlets  disposed  in 
one  plane.  Leaves  scale-like,  opposite,  and  imbricated  in  4  rows,  the  successive 
pairs  unlike,  adnate  with  free  tips.  Catkins  terminal.  Staminate  catkins  with 
4  to  6  stamens,  each  with  3  or  4  anther-cells  under  the  subpeltate  crests.  Ovu- 
late catkins  with  8  to  12  erect  scales,  each  with  2  erect  ovules  at  base.  Cones 
small,  maturing  the  first  autumn,  reflexed;  scales  8  to  12,  thin-leathery,  the 
lowest  and  uppermost  pairs  sterile.  Seeds  bordered  by  nearly  equal  lateral 
wings  so  as  to  be  nearly  round,  their  coats  with  minute  resin-cells ;  cotyledons 
2. — Four  species,  2  in  North  America,  and  2  in  China  and  Japan.  (Ancient 
Greek  name  for  a  resinous  tree.) 

1.  T.  plicata  Don.  Canoe  Cedar.  Giant  tree  80  to  190  feet  high,  ot 
pyramidal  outline,  slender  branches,  drooping  sprays  and  whip-like  often 
nodding  leader;  trunk  3  to  16  feet  in  diameter  at  the  ground  but  tapering 
rapidly  above  the  base;  bark  ciiniamon-red;  branchlets  repeatedly  2-ranked, 
forming  flat  sprays,  thickly  clothed  with  leaves  which  conceal  the  stem;  leaves 
minute,  in  opposite  pairs  and  of  2  kinds,  those  on  the  margin  of  the  fiat  sprays 
keeled  and  acute  at  tip,  those  above  and  below  flattish  and  triangular  at 
apex;  cones  borne  on  short  lateral  branchlets,  on  opening  turned  downward 
beneath  the  spray,  cinnamon  color,  oblong  in  outline  when  closed,  i^  inch 
long;  scales  9,  the  outer  ones  oblong  or  obovate,  and  much  broader  than  the 
narrow  inner  ones;  seeds  winged  all  aromid  and  with  a  narroAv  notch  at 
apex,  the  whole  structure  3  lines  long. 

Outer  Coast  Range  from  the  Bear  River  ilts.  of  Humboldt  Co.  northward 
along  the  coast  of  Oregon  and  Washington  to  southeastern  Alaska,  eastward 
to  the  Cascades,  northern  Idaho  and  ilontana.  Long  attributed  to  I\Iendocino 
Co..  but  no  exact  station  on  record.  Trees  occur  sparingly  in  California,  and 
only  50  to  80  feet  high.  Wood  aromatic,  light,  soft,  remarkably  durable,  ex- 
tensively manufactured  into  shingles.  The  northern  coast  Indians  hewed  their 
long  war  canoes  out  of  a  single  log,  wove  the  fibrous  bark  into  clothing  and 
made  dwellings  and  household  utensils  out  of  the  wood.  Also  called  Oregon 
or  Red  Cedar. 
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Refs. — Thuja  plicata  Don  in  Lambert,  Pinus,  vol.  2,  p.  19  (1824),  type  loe.  Vancouver 
Island.  Archibald  Menzies;  Sudworth.  Rep.  U.  S.  Dep.  Agr.  1892,  p.  328.  T.  gigantca  Nuttall, 
Jour.  Phil.  Acad.  vol.  7,  pt.  1,  p.  52   (1834);  Engelmann  in  Bot.  Cal.  vol.  2,  p.  115  (1880). 

3.  CHAMAECYPARIS  Spach. 

Trees  or  shrubs;  leading  shoot  nodding;  branchlets  more  or  less  flattened 
and  in  flat  sprays ;  leaves  opposite,  in  4  rows,  the  successive  pairs  in  ours  unlike. 
Catkins  and  cones  very  similar  to  Cupressus.  Stamens  with  usualh'  2  pollen- 
sacs.  Ovules  2  to  5  at  the  base  of  each  scale,  the  seeds  winged,  usually  2  ( 1  to 
5).  Cones  maturing  in  the  first  autumn.  Cotyledons  2. — Six  species,  3  in 
North  America  and  3  in  Japan.  (Greek  chamai,  dwarf,  and  kuparissos, 
cypress.) 

1.  C.  lawsoniana  Pari.  Port  Orford  Cedar.  Lawson  Cypress.  Forest 
tree  80  to  175  feet  high,  with  straight  shafts  and  narrow  pyramidal  crowm  of 
drooping  branches  ending  in  broad  flat  drooping  fern-like  sprays ;  bark  brown 
or  somewhat  reddish,  smooth  on  young  trees,  later  parting  on  the  surface  into 
large  loose  thin  shreds  and  finally  in  adult  trees  fissured  longitudinally  with  the 
furrows  continuous  and  separated  by  flat  ridges ;  foliage  fragrant ;  leaves  ad- 
pressed,  scale-like,  thickly  clothing  the  branchlets,  disposed  in  opposite  pairs, 
those  above  and  below  rhomboidal,  glandular-pitted,  and  overlapped  by  the 
keel-shaped  ones  on  the  margin ;  staminate  catkins  crimson ;  cones  globose, 
consisting  of  about  7  scales,  3  to  4  lines  long ;  seeds  li/^  to  2  lines  long,  narrowly 
wing-margined  on  each   edge,  the  Avhole  structure   orbicular. 

Moist  hillsides  or  canon  bottoms  from  Coos  Bay,  Oregon,  southward  to 
Mad  River  and  eastward  to  Halls  Gulch,  Trinity  Co.,  and  the  Sacramento  River 
Caiion  from  Slate  Creek  to  Shasta  Springs.  Occurs  in  California  only  in 
isolated  patches  as  at  Quartz  Creek  and  Shelly  Creek  bottom  (Del  Norte 
Co.),  Klamath  Range  near  Preston  Peak,  Three  Creeks  near  Hupa  Valley 
( W.L.J. ),  Trinity  Center,  and  upper  Trinity  River  between  Cofl'ee  Creek  and 
Scott  Mts.,  with  a  few  trees  on  Graves  Creek  (Benj.  Macomber).  The  tallest 
of  all  cypresses.  "Wood  very  fine-grained,  faint  yellowish  white,  somewhat 
aromatic,  highly  valued  as  a  cabinet  wood  but  the  supply  limited.  Also 
called  Ginger  Pine. 

Befs. — Ciumaecyparis  lawsoniana  Parlatore  in  DeCandolle,  Prodromus,  vol.  16,  pt.  2, 
p.  464  (1868).  Cupressus  lawsoniana  Murray,  Edin.  New.  Phil.  Jour.  n.  ser.  vol.  1,  p.  292, 
t.  9  (1855).    Type  loc.  Sacramento  River  CaSon,  JFm.  Murray,  1856. 

C.  NOOTKATENSis  Spach.  Nootka  Cedar.  Yellow  Cypress.  Bark  thin,  irregu- 
larly fissured  into  flat  ridges;  branchlets  not  flattened;  leaves  alike,  usually 
not  glandular. — Northern  Oregon  to  Alaska. 

4.  CUPRESSUS  L.     Cypress. 

Trees  or  shrubs  with  the  leaves  small  and  appressed,  scale-shaped  and  closely 
imbricated  in  4  ranks  on  the  ultimate  branchlets,  or  awl-shaped  on  vigorous 
shoots.  Staminate  catkins  terminal  on  the  branchlets,  with  3  to  5  pollen-sacs 
to  each  stamen.  Ovulate  catkins  tii)on  short  lateral  branchlets.  tlie  ovules 
numerous,  erect,  in  several  rows  at  the  base  of  the  scales.  Cones  gloI)ose  to 
oblong,  maturing  in  the  second  year,  the  shield-shaped  scales  fitting  closely 
together  by  their  margins,  not  overlapping,  separating  at  maturity,  their 
broad  summits  with  a  central  boss  or  short  point.  Seeds  acutely  angled  or 
with  a  narrow  hard  wing;  cotyledons  2  to  5. — Nortli(M-ii  hemisplu^rc.  14  species. 
(Ancient  Latin  name  from  Greek,  kuparissos.) 
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Umbos   low,    crescent-shaped,   upwardly   impressed. 

Glands  on  leaves  none  or  rare;   maritime  species. 

Seed  small,  black    1.     C.   goveniana. 

Seed  larger,  brown    2.      G.   macrocarpa. 

Glands  on  leaves  present  as  dorsal  pits;   seeds  brown 3.     C.  sargewtii. 

Umbos  conical,  well-developed,  spreading;   leaves  with  conspicuous  resin-bearing  pits. 

Cones  red-brown,  5  to  8  lines  long;   umbos  typically  incurved 4.     C.  macnahiana. 

Cones  silvery  or  glaucous,  4  to  6  lines  long;  umbos  short  conical -5.     C.  halierii. 

1.  C.  goveniana  Gord.  Gowen  Citress.  Dwarf  Cypress.  Small  shrub 
1  to  20  feet  hig-h.  rarely  becoming  a  tree  75  feet  high  with  the  trunk  hark 
brown,  smoothish  but  superficially  cheeked  into  freely  interlocking  ribbons 
%  inch  broad ;  leaves  without  pits,  rarely  with  lateral  depressions ;  cones  light 
brown,  subglobose  or  oval.  6  to  8  lines  long,  rarely  larger,  with  4  pair  of  scales; 
umbo  short,  thin-edged,  upwardly  impressed;  seeds  black,  angular  or  acutely 
margined,  sometimes  minutely  warty.  1  to  li/o  lines  long. 

Neighborhood  of  the  ocean :  Monterey  (type  loc.  Theo.  Hartweg)  ;  ^Mendocino 
White  Plains  from  Mendocino  City  north  to  Ft.  Bragg.  Miniature  fore.sts  are 
found  on  the  ilendocino  White  Plains,  where  the  alkaline  soil  rests  on  a  sand- 
stone hardpan  1  or  2  feet  below  the  surface;  these  tiny  forests  consist  of  dwarf 
canes  1  to  5  feet  high,  unbranched  or  with  only  a  few  short  foliage  branchlets, 
and  are  a  remarkable  feature  of  the  region.  Bushy  shrubs  6  to  12  feet  high 
and  slender  poles  15  to  25  feet  high  also  occur  in  the  same  locality,  as  well  as 
a  few  trees  50  to  75  feet  high  and  21/0  to  3  feet  in  trunk  diameter.  At  Mon- 
terey hinidreds  of  cone-bearing  dwarfs  1  to  2  feet  high  are  scattered  in  the 
forest  which  extends  southward  and  westward  from  Huckleberry  Hill. 

Refs. — CuPRESSUS  goveniana  Ciordon,  Jour.  Hort.  Soc.  Lond.  vol.  4,  p.  295  (1849).  C. 
goveniana  var.  pygmaea  Lemmon,  Handb.  West.  Am.  Conif.,  p.  77  (189.5).  C.  pygmaea 
Sargent,  Bot.  Gaz.  vol.  31,  p.  239  (1901).  C.  goveniana  var.  2)arva  Lemmon,  Sierra  Club 
Bull.  vol.  4.  p.   116   (1902). 

2.  C.  macrocarpa  Ilartw.  ]\Ionterey  Cypress.  Littoral  tree  15  to  20  feet 
high  with  trunk  1  to  3  feet  in  diameter;  crown  regular,  conical,  or  when  wind- 
blown exceedingly  distorted  and  irregular;  ultimate  branchlets  numerous,  fine 
and  terete,  densely  clothed  with  triangular  scale-like  leaves;  leaves  i/^  to  1% 
lines  long;  staminate  catkins  ovate  or  subglobose,  1  to  2  lines  long,  borne  at 
the  ends  of  the  ultimate  branchlets ;  ovulate  catkins  greenish,  composed  of 
about  7  pairs  of  broadly  ovate  thinnish  scales;  cones  dull  brown,  brctadly 
oblong  or  subglobose,  1  to  2  inches  long;  scales  fiat-topped,  with  a  central 
curved  thin-edged  ridge-like  umbo ;  seeds  1  to  2  lines  long,  narrowly  wing- 
margined  but  irregularly  shaped  from  crowding  in  the  cones  and  with  a 
minute  white  lanceolate  attachment  scar  at  base. 

Two  groves  on  sea  coast  near  ilonterej'.  The  Point  Cypress  Grove  extends 
from  Point  Cypress  south  about  two  miles  to  Pescadei'O  Point  at  Carmel  Bay, 
occupying  a  strip  a  few  hundred  yards  wide  or  with  a  few  trees  scattered 
farther  inland.  The  Point  Lobos  Grove  occurs  on  Point  Lobos  south  of 
Carmel  Bay.  Many  trees  stand  on  the  bold  headlands  or  cling  to  the  rocky 
sea-clift's  and  are  carved  into  picturesque  outlines  by  the  violent  winds  from 
the  Pacific.  The  flattened  or  board-like  stems  are  a  characteristic  feature  of 
these  trees.  ^Monterey  Cypress  is  cultivated  in  many  parts  of  the  world  and 
is  highly  valued  as  a  windbreak  in  California  since  it  is  of  rapid  growth  and 
aifords  a  perfect  shelter. 

Refs. — CliPRESSUS  MACROCARPA  Hartweg  in  Gordon,  Jour.  Hort.  Soc.  Loml.  vol.  4,  p.  206,  fig 
(1849),  vol.  2,  p.  187   (1847);   Hooker,  Card.  Chron.   1S85,  p.   176,  fig. 
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3.  C.  sargentii  Jepson  n.  nom.  Sargent  Cypress.  Shrub  or  small  tree  with 
compact  crown.  8  to  15  feet  higli;  hark  grayish  brown  and  fibrous;  leaves  with 
a  closed  dorsal  pit,  rarely  with  lateral  depressions,  about  i^  line  long;  cones 
globose,  often  congested  in  heavy  clusters,  shortly  peduncled,  8'  to  11  lines  in 
diameter;  scales  6  or  8,  with  a  very  small  low  upwardlj'  impressed  crescent- 
shaped  umbo;  seeds  brown,  acutely  margined,  li/4  to  2  lines  long. —  (Frutex 
vel  arbor  parva  8  ad  15  ped.  alta  ;  cortex  cinereofuscus  fibratusque :  folia  circa 
1/2  lin.  longa  cum  alveolis  dorsuali  clauso,  iufrequenter  cum  cavis  lateralibus; 
coui  globosi  s£epe  valde  aggregati,  breviter  pedunculi,  8  and  10  lin.  in  diametro ; 
squaniffi'  6  ad  8  cum  umbone  paululo,  brevi,  lunato  atque  de  infra  impresso; 
semina  fusca  acute   marginata   1VL>  ad  2  lin.  longa). 

Dry  moi;ntain  slopes:  Mayacamas  Range,  W.L.J,  no.  3027  (type);  west 
side  Mt.  Tamalpais;  Cedar  Mt.,  Alameda  Co.;  Bonny  Doon,  Santa  Cruz  Mts. ; 
Los  Burros  Trail,  Santa  Lucia  Mts.     Localities  few  and  isolated. 

Refs. — CUPRES.SUS  s.^rgentii  Jepson.  C.  goveniana  Engelmann  in  Bot.  Cal.  vol.  2,  p.  11-1, 
exclusive  of  Monterey  plants;  Sargent,  Silva  N.  Am.  vol.  10,  p.  107,  t.  527  (1896);  Jepson, 
Fl.  W.   Mid.  Cal.  p.   2;-    (1901). 

4.  C.  macnabiana  Murr.  McNab  Cy'press.  Shrub  or  tree  most  commonly 
15  to  25  but  even  40  feet  high  with  trunk  I/4  to  nearly  2  feet  in  diameter;  bark 
light  gray  and  very  smooth ;  foliage  pungently  fragrant  with  a  spic.v  odor ; 
leaves  i/^  line  long  with  a  conspicuous  resin  pit  or  white  gland  on  the  back 
towards  the  apex,  often  slightly  glaucous;  cones  globose,  clustered,  short- 
peduucled,  5  to  8  lines  in  diameter,  reddish  or  grayish  brown;  scales  6  to  8 
with  strong  conical  umbos,  the  uppermost  pair  very  prominent  or  horn-like 
and  incurved;  seeds  brown,  IY2  to  mostly  2  lines  long. 

Samuels  Springs  (Napa  Co.)  to  Coyote  Valley;  Red  j\It.,  Bartlett  Creek  and 
northward  to  Whiskej^tOA^m.  Shasta  Co.  (type  loc).  and  near  Dobbin  and 
Magalia  in  northern  Sierra  foothills. 

Refs. — CUPRESSUS  m.icnabiana  Murray,  Edin.  New  Phil.  Jour.  vol.  i,  p.  293,  pi.  11  (18.55); 
Jepson,  Fl.  W.  Mid.  Cal.  p.   25    (1901). 

5.  C.  bakerii  Jepson  n.  sp.  Modoc  Cy'press.  Shrub  or  becoming  a  small  tree 
25  feet  high  with  red-brown  bark  and  very  slender  branehlets;  leaves  with  a 
distinct  resin  pit  on  middle  of  keeled  back;  staminate  catkins  1  line  long  or 
less;  cones  globose,  satiny  or  glaucous,  5  to  6  lines  in  diameter;  scales  3  pair 
or  with  a  fourth  smaller  upper  pair;  umbos  abruptly  drawn  to  a  short  point, 
either  nipple-like  or  compressed,  straight  or  slightly  curved;  seeds  brown, 
114  lines  long,  narrowly  wing-margined. —  (Frutex  vel  arbor  parva  25  ped. 
alta;  cortex  rufo-fuscus;  ramusculi  teuuissimi;  folia  glandula  distincta  resin- 
feraque  in  medio  carinato  dorso ;  amenta  staminata  1  lin.  vel  minus  longa; 
coni  globosi,  nitidi  vel  glauci.  4  ad  6  lin.  in  diametro;  tria  paria  squaniarum 
vel  quartum  par  minor  supra ;  umbones  abrupte  contracti  ad  apieem  vel  papil- 
lati  vel  compressi,  recti  vel  leniter  unci;  semina  fusca  ]i/o  lin.  longa,  anguste 
marginata  ala). 

Lava  beds  of  southeastern  Siskiyou  and  southwesterti  Modoc  cos.  Between 
Little  Hot  Spring  Valley  and  Hills  Farm,  it  is  associated  with  Juniper,  Yellow 
Pine  and  Ivnob-cone  Pine  CSL  S.  Baker). 

5.     JUNIPERUS  L.     Juniper. 
Trees  or  shrubs.     Leaves  in  whorls  of  3  or  opposite,  scale-like,  imbricated, 
closely  appressed  and  adnate  to  the  branehlets  or  linear-subulate  and  si)read- 
ing.     Stamens  and  ovules  on  separate  trees.     Staminate  catkins  with   many 
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stamens,  each  with  2  to  6  pollen-sacs.  Ovulate  catkins  of  3  to  6  succulent 
coalescent  scales,  each  bearing  1  or  2  ovules.  Cones  fleshy  and  berry-like, 
ripening  the  second  year,  in  ours  1  to  3-seeded;  cotyledons  2  to  6. — Northern 
hemisphere,  about  30  species.     (Ancient  Latin  name.) 

Catkins    axillary;    leaves    linear-subulate,    spreading,    white-glaucous    above;    subalpiue    shrub. 

1.     J .  com mun is. 

Catkins  terminal  on  short  branchlets;   leaves  scale-like,  closely  appressed  to  the  branchlets,  in 
whorls  of  3   or  opposite. 
Berries  reddish  brown,  oblong:  cotyledons  4  to  6;  medium  altitudes,  chiefly  Coast  Ranges. 

2.     /.  calif ornica. 

Berries  blue-black,  globose  or  subglobose. 

Cotyledons  4  to  6 ;   desert  ranges 3.    J.  %ttahensis. 

Cotyledons  2 ;    high  Sierras 4.     J.  occidentalis. 

1.  J.  communis  L.  Dwarf  Juniper.  Low  or  jirostrate  alpine  shrub,  1 
foot  high  or  less,  forming  patches  a  few  feet  in  diameter;  leaves  rigid,  linear 
or  lanceolate,  acute,  cuspidate.  3  to  6  lines  long,  3  (rarely  2)  at  a  node  with 
very  short  internodes,  spreading  or  ascending,  green  below,  white-glaucons 
above;  staminate  catkins  114  to  214  lines  long,  their  scales  broad  and  abruptly 
contracted  into  a  short  subulate  point ;  berries  globose,  bright  blue,  covered 
with  white  bloom,  li/^  to  'Zy^  lines  long. 

Sierra  Nevada,  8,000  to  10,000  feet,  from  Mono  Pass  north  to  Mt.  Shasta, 
and  west  to  Trinity  Co.  Widely  distributed  in  the  United  States  in  the  high 
mountains,  ranging  far  north  to  Ala.ska  and  Greenland,  and  in  the  Old  World. 

Eef. — JuxiPERUs    COMMUNIS   Linnn'us,    Sp.    PI.    1040    (1753). 

2.  J.  californica  Carr.  California  Juniper.  Usually  a  shrub,  much- 
branclied  from  the  l)ase,  2  to  20  feet  high,  or  occasionally  a  tree  40  feet  in 
height ;  bark  brown  or  ashen  gray,  the  thin  outer  layers  becoming  at  length 
very  loose  and  shreddy;  leaves  in  3s,  ovate,  acute,  each  with  a  dorsal  pit 
towards  the  base,  crowded  on  the  ultimate  branchlets  or  occasionally  free  and 
subulate,  1/0  to  1  line  long;  ovulate  catkins  consisting  of  4  to  6  scales;  berries 
reddish  or  brownish,  almost  smooth  or  roughened  with  a  few  small  projections 
or  horn-like  processes,  covered  with  a  dense  white  bloom,  subglobose  or 
oblong,  4  to  7  lines  long,  with  dry  fibrous  sweet  flesh  and  1  to  3  seeds;  seeds 
ovate,  acute,  brown  with  a  thick  smooth  but  angled  or  ridged  polished  bony 
shell,  3  to  51  o  lines  long;   embryo  2I/3  lines  long  with  4  to  6  cotyledons. 

Dry  hills  or  arid  mountain  slopes :  North  Coast  Ranges  from  Mt.  St.  Johns 
southwesterly  to  the  hill  country  west  of  Scott  Valley,  Lake  Co.  (Carl  Purdy) ; 
South  Coast  Ranges  from  Mt.  Diablo  along  the  Mt.  Hamilton  Range  to  Tres 
Pinos.  San  Carlos  Range  and  Priest  Valley,  southward  to  IMatilija  Creek,  east- 
ward to  Fort  Tejon  and  thence  northward  in  tlie  Sierra  Nevada  to  Kernville 
and  tlie  ilerced  River  (type  loc,  1.000  feet  altitude).  Abundant  on  desert 
slopes  of  Sierra  Madre  and  San  Bernardino  ]Mts.  and  southward  into  Lower 
California.  Attributed  to  the  "Lower  Sacramento"  in  the  Botany  of  the  Cali- 
fornia where  it  does  not  exist,  but  the  reference  has  been  copied  by  many 
later  authors.  , 

Refs. — JuxiPERUS  CALiFORNic.i  Carriere,  Rev.  Hort.  18.54,  p.  352,  fig.;  Palmer,  Am.  Nat.  vol. 
12,   p.   .W3    (1878);    Jepson,   Fl.  W.   Mid.   Cal.   p.   25    (1901). 

3.  J.  utahensis  Lemmon.  Desert  Juniper.  Small  or  stunted  slirnb  3  to 
15  (or  20)  feet  high;  very  similar  to  the  preceding,  but  distinguishable  by  its 
more  slender  branches,  its  usually  glandless  leaves  which  are  acute  and 
sometimes  in  whorls  of  2,  and  its  usually  globose  1-seeded  berries;    berries 
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blue-black  with  a  whitish  bloom  and  4  to  5  lines  long,  resembling  the  next 
but  the  cotyledons  4  to  6. 

Desert  ranges  of  California  east  of  the  Sierra  Nevada:  Wliite  and  Inyo 
mts.,  Panamint  Range,  Grapevine  and  Providence  mts.,  and  north  to  Virginia 
City.     Widely  distributed  in  Nevada,  Arizona  and  Utah. 

Befs. — JuNiPERUS  UTAHENSIS  Lemmon,  Rep.  Cal.  Board  For.  vol.  3,  p.  183,  t.  28,  fig.  2 
(1890).  J.  californica  var.  utaheiisis  Engelmann,  Trans.  St.  Louis  Acad.  vol.  3,  p.  588  (1877)  ; 
Watson,  Bot.  Cal.  vol.  2,  p.  113    (1880). 

4.  J.  occidentalis  Hook.  Sierra  Juniper.  Subalpine  tree  10  to  25  or 
sometimes  G5  feet  high;  trunk  1  to  5  feet  in  diameter,  the  bark  dull  red, 
flaking  off  in  thin  scales  or  shreds;  branchlets  alternate,  the  ultimate  ones 
small,  numerous,  congested;  leaves  in  3s,  i/^  line  long,  ovate-triangular,  bear- 
ing on  the  back  a  more  or  less  distinct  gland  or  pit,  or  on  vigorous  shoots  sub- 
ulate and  1  to  2  lines  long;  staminate  catkins  11/2  to  2  lines  long,  6  pollen-sacs 
under  each  peltate  scale;  berries  globose  to  ovoid,  blue-black  with  a  whitish 
bloom,  3  to  5  lines  long,  almo.st  smooth  or  minutely  umbonate,  with  resinous 
juicy  flesh  and  2  seeds  (rarely  1  or  3)  ;  seeds  flat  on  the  face,  the  convex  back 
with  3  to  5  resinous-glandular  pits ;  embryo  %  to  1  line  long,  with  2  cotyledons. 
Timber  line  tree  in  Sierra  Nevada,  6,000  to  10,000  feet  in  southern  part 
and  3,500  to  7,000  feet  in  northern  part,  occurring  as  scattered  individuals  or 
in  open  groves,  often  found  on  the  bare  granite;  trunks  tapering  strongly 
upward.  Ranges  south  to  San  Bernardino  Mts.  and  San  Pedro  ]\Iartir,  north 
to  Mt.  Shasta,  thence  west  to  Trinity  Mts.  and  south  to  South  Yollo  Bolly 
(W.L.J.,  1897).     Extends  north  through  eastern  Oregon  to  Idaho. 

Eefs. — JuNiPERUS  OCCIDENTALIS  Hooker,  Fl.  Bor.  Am.  vol.  2,  p.  166  (1839),  type  loc.  Colum- 
bia River  basin,  Douglas;  Muir,  Mts.  of  Cal.  p.  204   (1901). 

TAX  AC  E  A  E.     Yew  Family. 

Trees  or  shrubs  with  linear  flat  2-ranked  leaves.  Staminate  and  ovulate 
organs  on  different  trees.  Stamen  clusters  arising  from  axillary  buds  on 
under  side  of  branchlets,  the  filaments  monadelphous  in  a  column.  Ovules 
solitary  and  terminal  on  the  branchlets.  Seed  with  a  bony  coat,  set  in  a 
fleshy  disk  or  completely  enveloped  by  it.  Embryo  small,  embedded  in 
abundant  endosperm;    cotyledons  2. 

Fruit  scarlet;  stamens  8  to  12  in  a  cluster;  leaves  %  to  %  inch  long,  acute  at  apex,  without 
resin-canal    1-      Taxus. 

Fruit  green  or  purplish;  stamens  24  to  32  in  a  cluster;  leaves  1%  to  2i^  inches  long,  stiffish, 
bristle-pointed,  the  resin-canal  central   2.     Torreya. 

1.     TAXUS  L.     Yew. 

Trees  or  shrubs  with  leaves  bluntish  or  merely  acute.  Stamens  8  to  12  in  a 
cluster,  the  4  to  9  pollen-sacs  borne  under  a  shield-like  crest.  Ovule  seated 
upon  a  circular  disk  which  in  fruit  becomes  cup-shaped,  fleshy  and  red,  sur- 
rounding the  bony  seed,  the  whole  berry-like. — Northern  hemisphere,  1  species 
and  a  subspecies.      (Ancient  Latin  name  of  the  yew.) 

1.  T.  brevifolia  Nutt.  Western  Yew.  Small  tree  15  to  30  feet  high, 
rarely  exceeding  40  feet,  irregular  in  outline,  the  branches  of  unequal  length 
and  standing  at  various  angles  Init  tending  to  droop;  trunk  l/o  to  2  feet  in 
diameter,  witli  a  thin  red-brown  smooth  bark  whi('h  becomes  shreddy  as  it 
flakes  off  in  thin  and  rather  small  pieces ;  leaves  linear,  acute  at  apex,  shortly 
petioled,  flat  with  midrib  in  relief  above  and  below,  3  or  mostly  6  to  8  lines 
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long,  1  line  wide,  spreading  right  and  left  in  flat  sprays;  stamen  clusters 
globose,  1  to  IVi;  lines  long;  seeds  borne  on  the  under  side  of  the  sprays  and 
when  mature  set  in  a  fleshy  scarlet  cup,  the  whole  looking  like  a  brilliantly 
colored  berry,  5  or  6  lines  long. 

Along  deep  caiiou  streams  or  moist  shady  bottoms :  fsierra  Nevada  from 
Lassen  Peak  southward  to  Tulare  Co. ;  caiions  below  south  base  of  Jit.  Shasta ; 
north  Coast  Ranges  (chiefly  between  1,000  and  2,500  feet)  from  the  Klamath 
Range  and  the  Siskiyou  Mts.  south  to  Three  Creeks  (Humboldt  Co.),  Sher- 
wood, Snow  Mt.  and  Mt.  St.  Helena;  Santa  Cruz  Mts.,  Laguna  Creek  (Dr.  C. 
L.  Anderson).  Reported  in  the  Santa  Lucia  Mts.  but  no  definite  locality  on 
record.  Its  general  range  in  California  is  essentially  that  of  Douglas  Fir  but 
it  occurs  only  in  widely  sundered  localities  of  very  small  area  and  is  not 
abundant  in  any  locality.  Beyond  our  borders  ranging  north  to  southern 
tip  of  Alaska  and  eastward  to  the  continental  divide  in  western  Montana. 
"Wood  very  liard,  dense,  springy  and  durable ;  used  for  machine  bearings  and 
by  the  native  tribes  for  their  best  bows. 

Refs.— Taxus  bbevifolia  Nuttall,  Sylva,  vol.  3,  p.  86,  t.  108  (1849),  type  loe.  near  month  of 
Columbia  River,  Nuttall;  Jepson,  Fl.  W.  Mid.  Cal.  p.  17  (1901);  Goddard,  Univ.  Cal.  Publ. 
Am.  Archae.  vol.  1,  p.  32    (1903). 

2.       TORREYA  Arn. 

Trees  with  rigid  sharp-pointed  leaves.  Stamen  clusters  solitary  in  the 
adjacent  leaf  axils,  borne  on  l-j-ear-old  branches,  made  up  of  6  to  8  whorls  of 
stamens,  -i  stamens  in  a  whorl,  each  filament  with  4  pollen-sacs  without  crests. 
Ovule  completely  covered  by  a  fleshy  aril-like  coat,  the  whole  becoming  drupe- 
like in  fruit.  Seed  with  thick  woody  outer  coat,  its  inner  layer  irregularly 
folded  into  the  white  endosperm. — Four  species,  1  in  California,  1  in  Florida, 
and  2  in  China  and  Japan.  (Named  for  John  Torrey  of  Columbia  College, 
long  identified  with  western  botany  and  who  first  visited  California  before  the 
days  of  the  Overland  Railroad.) 

1.  T.  californica  Torr.  California  Nutmeg.  Handsome  dark  green  tree 
15  to  90  feet  high,  the  trunk  i/o  to  3  feet  in  diameter  and  clothed  in  smoothish 
thin  dark  bark;  leaves  rigid,  1^4  to  2y2  inches  long,  li/o  lines  wide,  flat,  dark 
green  above,  yellowish  green  beneath  and  with  two  longitudinal  glaucous 
grooves,  linear  or  somewhat  tapering  upward,  the  apex  armed  with  a  stout 
short  bristle,  twisted  on  their  short  petioles  so  as  to  form  a  2-ranked  flat 
spray;  stamen  clusters  whitish,  globose,  about  3  lines  long,  crowded  on  the 
under  side  of  the  branches;  fruit  elliptical  in  outline,  resembling  a  plum  or 
olive,  green  in  color  or  when  ripe  streaked  with  purple,  1%  to  1%  inches  long ; 
flesh  thin  and  resinous ;  shell  of  the  seed  more  or  less  longitudinally  grooved ; 
embryo  minute  (1  line  long),  placed  at  the  upper  end  of  the  seed;  endosperm 
copious,  with  irregiflar  incisions  filled  by  the  inner  coat,  giving  it  a  marbled 
appearance  so  that  in  cross-section  the  seed  resembles  the  true  nutmeg  of 
commerce. 

Coast  Ranges:  Big  River  and  Melbm'ne,  Mendocino  Co.;  Bartlett  Springs; 
Mayacamas  Range  from  the  Terraces  east  of  Ukiah  south  to  Alt.  St.  Helena; 
Duncans  Mills ;  Bolinas  Ridge  from  Tocaloma  to  Mt.  Tamalpais ;  Santa  Cruz 
Mts.  from  La  Honda  to  Archibald  Creek  (W.L.J.)  and  southeasterly  to  Hume, 
Norton  and  Saratoga  canons  between  1,000  and  2,000  feet  (R.  L.  Pendleton). 
Sierra  Nevada :     Lassens  Butte,  Yuba  and  Feather  rivers,  and  reported  from 

Jepson,  Fl.  Cal.  pp.  33-f.4.  Nov.  4,  110<) 
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Pitt  River;   American  River  to  Mereed  River  (near  Yosemite  Valley)  and  south 
to  South  Fork  Kaweah. 

Refs. — ToRREYA  CALIFORNICA  Torr.  N.  Y.  Jour.  Pharm.  3:  4ft  (1854),  type  loc.  headwaters 
Feather  and  Yuba  rivers;  Jepson,  Silva  C'al.  167,  pi.  53  (1910).  Tumion  califomicum  Greene, 
Pitt.  2;  195  (1891)  ;  Sargent,  Silva  N.  Am.  10:  59,  t.  513  (1890)  ;  Sudworth,  Trees  Pac.  Coast, 
191  (1908). 

GNETACEAE.     Gnetum  Family. 

"Woody  plants  without  resin,  of  very  diverse  habit.  Leaves  opposite  or 
ternate.  Catkins  unisexual,  with  imbricated  bracts.  Stamens  1,  or  several  and 
monadelphous.  set  within  a  membranous  calyx-like  perianth,  the  perianths  ses- 
sile in  the  axils  of  the  bracts.  Ovule  solitary,  surrounded  b.y  a  very  small  urn- 
shaped  perianth  and  produced  at  apex  into  an  exserted  style-like  process 
(micropyle),  the  whole  sessile  at  the  summit  of  the  catkin  and  subtended  by 
its  bracts.  Embryo  axile  in  endosperm ;  cotyledons  always  2. — Genera  3,  the 
remarkable  AVehvitschia  of  South  Africa,  Gnetum  of  the  tropics,  and  Ephedra. 

1.     EPHEDRA  L. 

Ecpiisetum-like  shrubs  with  slender  long-.jiiinted  stems,  opposite  or  fascicled 
branches  and  scale-like  leaves.  Leaves  more  or  less  connate,  sheathing  the 
stem,  at  length  splitting  to  the  base.  Staminate  and  ovulate  catkins  on  differ- 
ent shrubs.  Stamens  2  to  8.  united  into  a  column.  Ovulate  perianth  indurated 
in  fruit,  perforated  only  for  the  passage  of  the  micropyle. — Species  30,  desert 
regions  of  both  eastern  and  western  hemispheres.  (Greek  ephedra,  the  name 
used  by  Pliny  for  the  horse-tails.) 

Scales  and  bracts  in  2's;   bracts  connate  at  base;   ovulate  catkins   (and   sometimes  the  stami- 
nate)  on  peduncles  Xij  to  4  lines  long. 

Branches  bright  or  yellowish  green,  erect  and  broom-like 1.     E.  viridis. 

Branches  pale  or  glaucous,  divergent 2.     E.  nevadensis. 

Scales  and  bracts  in  3's;    bracts  distinct;    ovulate  catkins  sessile  or  nearly  so;    branches  clus- 
tered, erect. 

Fruiting  catkin  subglobose,  3  to  4  lines  long ._ 3.     E.  californica. 

Fruiting  catkin  slender-ovate,  5  to  6  lines  long 4.     E.  trifurca. 

1.  E.  viridis  Cov.  Erect  green  shrub  U/o  to  3  feet  high,  with  numerous 
broom-like  iiiuriculate  liranches;  fruiting  bracts  green,  firm,  with  narnnv  seari- 
ous  edge ;  fruits  ]  or  usually  2  in  a  place,  with  flat  faces  and  strongly  convex 
or  earinate  backs,  314  to  4  lines  long. 

Mountain  slopes  (5000  to  7000  feet  alt.)  of  the  desert  ranges  about  the 
Mohave  Desert,  Owens  Valley  and  Death  Valley,  north  to  the  White  Mountains 
and  east  through  Nevada  and  Arizona  to  southwestern  Utah.     Also  Ft.  Te.jon. 

Refs.— Ephedra  viriois  Cov.  Contrib.  V.  S.  Xat.  Herb.  4:  220  (1893),  type  from  Coso  Mts., 
Inyo  Co.,  Covillc  923. 

2.  E.  nevadensis  Wats.  Erect  olive-colored  shrub  VL'  to  2  feet  high; 
branches  somewhat  scabrous,  divergent;  scales  sheathing,  at  length  mostly 
deciduous;  fruiting  bracts  ovate  or  round  ovate,  firm,  scarious  on  edges,  4  to 
6  pairs;  fruit  exserted,  3  or  4  lines  long.  3-ridged  or  trigonous,  or.  when  2  in  a 
place,  with  more  or  less  flat  faces  and  strongly  convex  or  earinate  backs. 

Desert  valleys  of  the  iMohave  and  Colorado  deserts  (2r)00  to  4500  feet  alt.), 
north  to  Honey  Lake  Valley  and  northern  Nevada  (Pyramid  Lake,  Lemmon), 
south  into  ]\Iexico  and  Lower  California,  and  east  through  southern  Nevada  to 
Utah.    Also  Kern  Vallev  and  upper  San  Joaquin  VaUey. 

Refs.— Ephedra  nevadensis  Wats.  Proc.  Am.  Aca.l.  14:  298  (1879),  Bot.  Cal.  2:  108  (1880). 
E.  antixjiphilitirn  Wats.  U.  S.  Expl.  40th  Par.  'i:  328.  pi.  39  (1871).  "ot  C.  A.  Mey. 

3.  E.    californica    Wats.      Stems   dei-nmlient    or   spreading,    with    numerous 
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erect  branches,  li/<>  to  3  feet  high:  fruiting  bracts  reddish  or  brownish,  sub- 
membranous,  in  4  or  5  whorls,  reniform-orbicular,  entire,  with  a  short  broad 
claw;   fruit  ovate,  included,  4-angled,  2i/2  to  3  lines  long. 

Mohave  and  Colorado  deserts,  north  to  Cantua  Creek  (western  Fresno  Co.). 
west  to  San  Diego  and  south  into  Lower  (California. 

Refs. — Ephedra  calipornica  Wats.  Proo.  Am.  Acad.  14:  300  (1879),  type  loc.  San  Diego, 
Dr.  Palmer;    Bot.  C'al.  2:  109  (1880);    Abrams,  Bull.  N.  T.  Hot.  Card.  6:  ,S3.S  (1910). 

4.  E.  trifurca  Torr.  Erect  light-  or  yellowish-green  shrub  li-.  to  5  feet 
high,  with  spiuosely  tipped  straight  branches;  scales  conspicuously  sheathing, 
3  to  6  lines  long ;  staminate  catkins  on  a  very  short  peduncle ;  ovulate  catkins 
nearly  sessile,  of  8  to  10  whorls  of  bracts;  bracts  large,  very  thin,  scarious, 
round-cordato,  clawed,  with  reddisli  centres :  fruit  solitary,  slender,  4-sided, 
6  lines  long. 

Mohave  River  at  Daggett  ace.  to  Coville  (Bot.  Death  Valley,  220)  ;  Yuma, 
Arizona,  Parish,  in  litt. ;   east  to  Colorado  and  Texas,  and  south  into  Mexico. 

Eefs. — Ephedra  trifurca  Torr.  in  Emory,  Mil.  Eec.  Ft.  Leavenworth  to  San  Diego,  153 
(1848),  type  loc.  between  the  Del  Norte  and  Gila  rivers. 

E.  TOEREYANA  Wats.  Erect  whitish  or  pale  shrub  1  to  3  feet  high,  the 
branches  often  somewhat  flexuous ;  scales  short,  1  to  2  lines  long ;  catkins 
nearly  sessile ;  ovulate  catkins  of  6  to  8  whorls  of  bracts ;  bracts  yellowish  or 
greenish,  very  thin,  very  broad,  clawed;  fruit  solitary  or  in  3's,  oblong- 
lanceolate,  scabrous. — Moapa,  southern  Nevada,  Kennedy,  and  east  to  Colo- 
rado.    Credited  to  California  by  Nelson  (Man.  Rocky  Mts.  31). 

ANGIOSPERMS 

Trees,  shrubs  or  herl)s.  Sexual  reproductive  organ  called  a  flower,  typically 
consisting  of  a  short  axis  bearing  circles  of  calyx  and  corolla  parts,  stamens  and 
pistils.  Calyx  or  corolla  or  both  often  absent,  and  stamens  and  i>istils  often  in 
different  flowers.    Ovules  always  enclosed  in  a  sac  or  ovary. 

MONOCOTYLEDONS 

Leaves  parallel-veined.  Stems  with  the  vascular  bundles  scattered  irregu- 
larly through  them,  without  central  pith  or  concentric  woody  layers.  Flowers 
with  the  parts  usually  in  3's  or  6's.  never  in  5's.    Embryo  with  one  cotyledon. 

TYPHACEAE,  Cat-tail  Family. 
Marsh  or  aquatic  perennial  hei-bs,  the  solid  cylindrie  jointless  stems  from 
creeping  rootstocks  and  bearing  long  linear  alternate  leaves.  Flowers  monoe- 
cious, crowded  in  dense  cylindi'ieal  spikes,  without  perianth.  Ovary  1-celled, 
1-ovuled,  with  a  slender  style  and  elongated  lateral  stigma,  becoming  in  fruit 
a  seed-like  nutlet.  Embryo  straight,  embedded  in  copious  endosperm. ^All 
continents.  1  genus. 

Bibliog. — Graebner,  P.,  Typhaeeae  (Engler,  Pflzr.  teil  4,  abt.  8,-1900).  Morong,  T.,  Typha 
(Bull.  Torr.  Club^  vol.  1.5,  pp.  1-8,-1888). 

1.  TYPHA  L.  Cat-tah,. 
Stems  tall,  simple,  ending  above  in  a  long  spike,  the  pistillate  portion  below, 
the  staminate  portion  above.  Stamens  seated  directly  on  the  axis,  intermixed 
with  long  bristle-like  hairs.  Ovaries  minute,  pedicellate;  pedicels  bearing 
elavate  bristles  whii'li  envelope  the  very  small  nutlets  in  a  copious  down. — 
Nine  species.     (Ancient  Greek  name  of  the  Cat- tail.) 

Staminate  and  pistillate  portions  of  spikes  contiguous,  rarely  separated;    pistillate  flowers  with- 
out bractlets ;  .  . ' 1.     T.  latifolia. 
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Staminate  and  pistillate  portions  of  spikes  usually  separated  by  a  small   interval;     pistillate 
flowers   with   braetlets '2.     T.   an gusti folia. 

1.  T.  latifolia  L.  Common  Cat-tail.  Stout,  31/2  to  6  feet  high ;  leaves  very 
long,  flat,  slieathing  at  the  base,  i/^  to  1  inch  broad ;  spike  7  to  13  inches  long ; 
pistillate  portion  of  spike  without  braetlets;  stigma  rhombic-lanceolate;  pol- 
len-grains in  -I's;  fruiting  spike  dark  brown  or  blackish,  10  to  12  lines  thick. 

Common  in  marshes  and  marshy  places  by  creeks :  San  Francisco  Bay  region, 
Great  Valley  and  Sierra  Nevada  foothills,  south  to  southern  California,  north 
to  Washington.     Throughout  nortli  temperate  zone. 

Eefs.— Typha  latifolia  L.  Sp.  PI.  971  (1753)  ;  Wats.  Bot.  Cal.  2:  188  (1880)  ;  Jepson,  Fl. 
W.  Mid.  Cal.  96  (1901). 

2.  T.  angustifolia  L.  Stems  slender,  3  to  8  feet  high;  leaves  3  to  6  lines 
broad,  somewhat  convex  on  the  back ;  pistillate  flowers  with  a  hair-like  bractlet 
dilated  at  apex  and  a  linear  stigma  ;  pollen-grains  simple ;  fruiting  spikes  light 
or  dark  brown,  5  to  6  lines  thick. 

Marshes :  Los  Angeles,  San  Bernardino,  south  into  Lower  California,  and 
east  and  northeast  through  the  desert  regions.  North  and  South  America, 
Europe,  Asia,  north  Africa. 

Refs.— Typha  angustifolla  L.  Sp.  PI.  971  (1753);  Wats.  Bot.  Cal.  2:  189  (1880); 
Abrams,  Fl.  Los  Ang.  8  (1904).  T.  brncteata  Greene,  Bull.  Cal.  Acad.  2:  413  (1887),  type 
from  Santa  Cruz  Island,  Greene.     T.  domingensis  Rohrb. ;    Brandegee,  Zoe,  1:  146  (1890). 

SPAEGANIACEAE.    Bur-reed  Family. 
Marsh  or  aquatic  plants  with  terete  stems  from  creeping  rootstoeks,  alternate 
long-linear  2-ranked  leaves  and  monoecious  flowers  in  globose  heads.     Ovary 
1  to  2-celled.     Fruit   consisting   of   obovoid    or   spindle-shaped   nutlets,    1   to 

2-seeded. — One  genus. 

Bibliog. — Graebner,  P.,  Sparganiaceae  (Engler,  Pflzr.  toil  4,  abt.  10, — 1900).  Morong,  T., 
Sparganium   (Bull.  Torr.  Club,  vol.  15,  pp.  73-81,-1888). 

1.  SPARGANIUM  L.  Bub-reed. 
Perennials  with  fibrous  roots  and  horizontal  rootstoeks.  Heads  scattered 
along  the  upper  portion  of  the  simple  or  sparingly  branched  stem ;  lower 
heads  pistillate,  with  leaf-like  bracts;  upper  heads  staminate.  Stamens  with 
minute  scales  interposed,  their  filaments  slender  and  elongated.  Ovaries  sur- 
rounded by  3  to  6  linear-subulate  scales  forming  a  sort  of  calyx. — North  tem- 
perate and  arctic  zones,  and  New  Zealand,  15  species.  (Sparganion,  the  Greek 
name,  diminutive  of  sparganon.  a  swaddling-band,  on  account  of  the  ribbon- 
like leaves.) 
Inflorescence  compound;    pistillate  flowers  sessile;    nutlets  obovoid,  with  truncate  or  rounded 

summit;    fruiting  heads  10  to  15  lines  in  diameter 1.     S.  eurycarpum. 

Inflorescence  simple;    pistillate  flowers  pediceled;    nutlets  spindle-shaped,  with  tapering  sum 
mit;    fruiting  heads  7  to  10  lines  in  diameter. 

Leaves  (2%  to  5  lines  wide)  and  bracts  conspicuously  scarious-margined 2.     S.  simplex. 

Leaves  (1%  to  2  lines  wide)  and  bracts  not  conspicuously  scarious-margined 

3.     S.  aiujn.-ilifolium. 

1.  S.  eurycarpum  Engelm.  Erect,  rather  slender,  3  to  8  feet  high,  with 
branching  inflorescence;  leaves  flat  and  thin,  slightly  keeled  beneath;  stami- 
nate heads  5  to  13;  pistillate  heads  2  to  4  on  the  stem  or  branch,  sessile  or 
more  commonly  peduncled ;  fruiting  heads  %  to  li/i  inches  in  diameter;  nut- 
lets sessile,  obovoid.  several-angled,  with  a  truncate  or  depressed  summit, 
tipped  with  the  short  style.  3  for  nearly  3)  lines  broad,  4  lines  long,  including 
the  style. 
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Los  Angeles  River,  Braunlon  571,  to  the  San  Joaqnin  Valley  and  north  to 
Britisli  Colniiiliia  and  east  to  the  Atlantic  coast. 

Var.  greenei  Graebner.  Branches  of  the  inflorescence  more  erect;  achenes 
rounded  at  summit. — Region  of  San  Francisco  Bay  (Olema,  Lake  Merced) 
south  to  Lower  California  and  north  to  British  Columbia. 

Refs. — SPAR(iANlUM  EURYCAKPUM  Engelm.  in  Gray,  Man.  5th  ed.  481  (1867).  Var.  GREENEI 
Oraebnpr  in  Kngler,  Pflzr.  4'°:  13  (1900).  S.  greenei  Morong,  Bull.  Torr.  Club,  15:  77  (1888), 
type  loc.  Olema,  Greene;  .Tepson,  Fl.  W.  Mid.  Cal.  96  (1901).  5.  californicum  Greene,  Bull. 
Cal.  Acad.  T:   11    (1884),  based  on  material  from  Calistoga,  Sacramento  and  West  Oakland. 

2.  S.  simplex  Iluds.  Stems  erect,  1  to  3  feet  high,  or  sometimes  floating; 
leaves  2  to  0  lines  broad,  slightly  carinate;  inflorescence  usually  simple;  stam- 
inate  heads  3  to  5,  congested  or  confluent,  but  distant  from  the  pistillate; 
pistillate  heads  2  to  6,  the  lowest  peduncled,  some  supra-axillary,  8  or  9  lines 
in  diameter  in  fruit;  nutlets  narrow.  2  to  2y.,  lines  long,  1  to  V/^  lines  thick  on 
the  lower  third,  at  ape.x  gi'adually  attenuate  into  the  long  style,  long-pediceled, 
often  2-celled. 

Sierra  Nevada :  Kaweah  Meadows;  Silver  Lake;  Placer  Co. ;  DonncrLake; 
Goose  Lake,  Shasta  Co. ;  Modoc  Co.,  Mrs.  M.  77.  Manmiuj.  North  to  British 
('oluml)ia  and  east  to  New  England  and  Newfoundland. 

Ref. — .'!par(:an-uim  simplex  Huds.     Fl.  Angl.  2d  ed.  401  (1778). 

3.  S.  angustifolium  I\lichx.  Stems  1  to  4  feet  high  ;  leaves  exceedingly  long 
and  narrow,  1  to  '1\'-,  lines  broad,  floating  or  erect:  inflorescence  simple;  stam- 
inate  heads  2  to  6,  sometimes  blended  but  distant  from  the  pistillate;  pistil- 
late heads  sessile  in  the  axils,  often  a  little  supra-axillary,  rarely  peduncled; 
nutlets  21/;  lines  long,  brownish,  constricted  at  or  above  the  middle,  aliruptly 
contracted  at  apex  into  the  long  .style  or  beak,  pediceled. 

Lakelets  arul  slow  streams:  San  Bernardino  Mts.  ace.  Pai'ish.  nortli  to  British 
Columbia  and  east  to  Pennsylvania  and  Newfoundland. 

Refs.— Sparganu'M  angustifolium  Miclix.  Fl.  Bor.  Am.  2:  ISO  (1803);  Graebner  in 
Engler.  Ptlzr.  4'":  16  (1900).  S.  Kimp^ex  var.  anrju.itifolmm  Fngelni.  in  Gray,  Man.  5th  ed. 
481   (1867);    Parish,  Erythoa.  6:   85   (1S9S). 

NAIADACEAE.     Pundweed  Famua-. 

Water  iilants  entirely  submerged  or  with  floating  leaves.  Leaves  thread- 
like or  grass-like  or  some  with  In-oad  floating  blades,  commonly  sheathing  at 
ba.se  or  with  .sheathing  stipules.  Flowers  inconspicuous,  naked  or  with  a  very 
small  calyx,  commonly  borne  on  a  short  spike  or  spadix.  Ovaries  1  to  4.  distinct, 
free  from  the  calyx  if  that  be  present,  1-celled,  l-ovuled.  ripening  into  nutlet- 
like fruits. — Ten  genera,  the  species  of  mostly  wi<le  disli-ibution. 

Bibliog. — Tnekerman.  Edw..  Potamogetnn  (Am.  .T.  Sei.  2d  ser.  vol.  6,  pp.  224-30,— 1848 ; 
vol.  7,  pp.  347-()0, — 1849).  Morong,  T.,  Naiadaoeae  of  North  .\merica  (Mem.  Torr.  Club. 
vol.  3,  no.  2, — 1893).  Dudley,  Genus  Phyllospadix  (Wilder  Quarter-century  Book,  pp.  403- 
420,  pl.9.  1-2, — 1893).  Fryer,  A.,  Potanu)gctons  of  the  British  Tsles  (1898).  Rendle,  A.  B, 
Naiadaceae  (Engler,  Pflzr.  tcil  4.  abt.  12, — 1901).  Campbell.  V>.  H.,  Morphological  study  of 
Naias  and  Zannichellia  (Proe.  f'al.  Acad.  3rd  ser.  Bot.  vol.  1,  pp.  1-70,  pis.  l-o, — 1897).  Ascher- 
son  &  Graebner,  Potamogetonaceae  (Engler,  Ptlzr.  teil  4,  abt.  11, — 1907). 
Flowers  perfect,  in  spikes  or  clusters. 

Calyx  of  4  distinct  sepals 1 .     Potamogetom. 

Calyx  none 2.     Ruppia. 

Flowers  unisexual;    calyx  nfuie. 

Leaves  entire. 

Pistils  about  4.  lioriic  in  a  cnii-shaped  involucre;    fresh  water  jionds  or  streams 

3.     Zannichellia. 
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Pistils  many,  borne  on  the  side  of  a  linear  spadix ;    maritime. 

Flowers  monoecious ;   nutlet  ovoid ;    leaves  2  to  4  lines  broad 4.     Zostera. 

Flowers  dioecious;    nutlet  sagittate-cordate;    leaves  Vi  to  2  lines  broad 

5.     Phyllospadix. 
Loaves  with  spiny-toothed  margins;    pistil  solitary  and  naked (j.     Naias. 

1.  POTAMOGETON  L.  Pondweed. 
Perenuial  liei'bs,  eoninionly  f^rowiiig  in  tlie  still  waters  of  creeks  and  in  fresh 
or  brackish  ponds,  the  stems  arising  from  rootstocks.  Leaves  alternate,  or  the 
uppermost  opposite,  frequently  of  two  kinds,  the  floating  ones  broad,  the  sub- 
merged narrower  and  often  thread-like  or  linear;  stipides  present,  often 
sheathing  the  stem.  Flowers  in  spikes  or  heads  on  axillary  peduncles  and 
enclosed  in  the  bud  by  stipular  sheaths.  Sepals  4,  with  short  claws.  Stamens 
4,  inserted  on  the  base  of  sepals.  Ovaries  4. — About  60  species,  in  all  parts  of 
the  eartli.     (Greek  potamos,  a  river,  and  geiton,  a  neighbor,  on  account  of  the 

aquatic  habit.) 

A.     Stipules  axillary  and  free  from  the  leaf. 

Plants  with  both  submerged  and  floating  leaves;    petioles  of  floating  leaves  present,  often  long, 
short  or  none  in  no.  4. 
Submerged  leaves  linear  or  thread-like,  consisting  of  petioles  only. 

Floating  leaves  elliptical,  subcordate  at  base 1.     P.  iialans. 

Floating  leaves  narrowly  oblong,  attenuate  into  the  petiole 2.     P.  rpihydrus. 

Submerged  leaves  linear  or  lanceolate,  bearing  true  blades. 

Flowers  capitate;    peduncles  1  to  3  lines  long;    floating  leaves  less  than  1  inch  long 

3.     P.  dimorphus. 
Flowers  spicate;    peduncles  2  inches  long  or  more;    floating  leaves  2  to  4  inches  long. 

Phints  reddish;    nutlet  with  a  distinct  pit  on  each  side 4.     P.  alpinus. 

Plants  green ;    nutlet  not  pitted. 

Nutlet  distinctly  3-keeled;    low  altitudes -3.     P.  amcricanus. 

Nutlet  indistinctly  3-keeled;    high  montane li.     P.  heterophyllus. 

Submerged  leaves,  or  some  of  them,  broader  and  falcate 7.     P.  amplifolius. 

Plants  with  the  leaves  all  submerged;    petioles  short  or  none. 

Leaves  with  broad  blades,  ovate,  orbicular  or  lanceolate,  never  linear. 

Stipules  greenish;    leaves  with  a  short  petiole  or  subsessile S.     P.  lucens. 

Stipules  white,  with  numerous  fibrous  nerves. 

Leaves  clasping,  hooded  at  apex;    peduncles  often  8  inches  long  or  more 

9.     P.  praelongus. 
Leaves  cordate-clasping,  not  hooded,  the  lobes  at  base  often  touching  around  the  stem. 

10.     P.  perfoliatus. 
Leaves  linear,  thread-like,  or  setaceous. 

Without  propagating  buds  or  glands 11.     P.  foliosus. 

With  both  propagating  buds  and  glands. 

Leaves  capillary;    stem  slender,  not  flattened 12.     P.  pusilUis. 

Leaves  linear,  1  to  2  lines  wide;    stem  much  flattened 13.     P.  compressus. 

B.    Stipules  adnate  to  the  leaf  or  petiole. 
Plants  with  submerged  leaves  only. 

Leaves  capillary 14.     P.  pcelinatus. 

Leaves  flat,  Vj  to  1%  lines  broad. 

Leaves  in  terminal  clusters 1  •>.     P-  latif alius. 

Leaves  2-ranked 16.     P.   robbinsii. 

1.  P.  natans  L.  Broad  Pondweed.  Stem  thick,  little  if  at  all  branched; 
floating  leaves  elliptical,  subcordate  at  base,  l^/o  to  3  inches  long,  1  to  2  inches 
broad,  on  petioles  longer  than  the  blade;  stipules  linear-lanceolate,  membran- 
aceous, 2  to  4  inches  long;  stibmerged  leaves  consisting  of  petioles  without 
blades,  2  to  9  inches  long  or  more  and  1  line  wide,  usually  perishing  early,  their 
tips  sometimes  reaching  the  surface  of  the  water  and  forming  miniature  blades; 
spikes  dense,  1  or  2  inches  long,  on  longer  peduncles;  nutlet  evidently  keeled 
along  the  back,  2  lines  long. 


70  NAIADACEAE 

Montane  region  at  5000  to  7000  feet  alt. :  Bear  Valley,  San  Bernardino  Mts., 
Parish;   Sierra  Nevada;    i\It.  Shasta;   northward  to  British  Columbia  and  east 

to  the  Atlantic.    Europe,  Asia. 

Kefs.— POTAMOGETON  N.A.TAKS  L.  Sp.  PI.  126  (1753);  Wats.  Bot.  Cal.  2:  195  (1880); 
Morong,  Mem.  Torr.  Club,  3=:   13,  pi.  25  (1893). 

2.  P.  epihydrus  Raf.  Stems  slender  (1/2  line  broad),  compressed,  mostly 
simple,  1  to  2  feet  long;  floating  leaves  narrowly  oblong,  1%  to  2  inches  long, 
gradually  narrowed  into  petioles  about  1/0  as  long;  submerged  leaves  thin, 
grass-like,  2  to  3  inches  long,  2  to  3  lines  wide,  the  petiole-like  base  very  short ; 
spikes  dense,  %  inch  long,  on  pediuicles  11/4  f 0  IV2  inches  long ;  nutlet  flatfish, 
3-keeled,  the  seed  impressed  ou  the  sides. 

Yosemite  Valley  {Bolander  6393),  north  to  British  Columbia  and  east  to  the 

Atlantic  States. 

Refs. — PoTAMOGETON  EPIHYDRUS  Raf.  Med.  Repos.  2d  ser.  5:  3.54  (1808).  P.  nuttallii  C.  & 
S.  Linnaea,  2:  226  (1827).  P.  daytoni  Tuckerm.  Am.  Jour.  Sci.  1st  ser.  45:  38  (1843)  ;  Wats. 
Bot.  Cal.  2:  195   (1880). 

3.  p.  dimorphus  Raf.  Stems  simple,  114  feet  long;  floating  leaves  in  2  or 
3  opposite  pairs,  oblong,  tapering  to  each  end,  impressed  beneath  with  7  to  9 
nerves,  3  to  4  lines  wide  and  7  to  10  lines  long,  passing  rather  definitely  at  base 
into  the  somewhat  shorter  (or  sometimes  longer)  petiole;  submerged  leaves 
1/4  to  %  line  wide,  1  or  2  inches  long,  acute  at  tip  but  not  setaceous,  stipules 

1  to  5  lines  long,  adnate  for  about  1/.  their  length;  flowers  in  a  few-flowered 
head  (or  the  emersed  in  a  very  short  spike),  the  peduncles  1  to  3  lines  long, 
shorter  than  the  submersed  spike ;  nutlet  less  than  1  line  long,  keeled  on  the 
back,  the  keel  winged  and  sometimes  dentirulate;  emljryo  coiled  li-j  times; 
pericarp  very  thin  and  fleshless.  revealing  clearly  the  coiled  embryo,  the  whole 
suggestive  of  a  snail  shell. 

Lake  Surprise,  San  Jacinto  ilts.,  alt.  9000  feet,  Hall  2490;  near  Visalia 
ace,  Bot.  Death  Valley;    irrigating  ditches  at  Turloek.     Missouri  to  Virginia 

and  Nova  Scotia. 

Refs. — PoTAMOOETON  DIMORPHUS  Raf.  Am.  Mo.  Mag.  1:  358  (1817).  P.  spirillus  Tuckerm. 
Am.  Journ.  Sei.  2d  ser.  6:  228  (1848);    Morong,  Mem.  Torr.  Club,  3=:  49,  pi.  56  (1893). 

P.  HYBRiDUS  Michx.  Very  similar  to  P.  dimorphus  but  peduncles  eciualing 
or  longer  than  submersed  spike,  frequently  recurved ;  keels  toothed. — Credited 
to  California  by  Taylor  (N.  Am.  PI.  17^:  17). 

4.  P,  alpinus  Balbis,  Alpine  Pondweed.  Whole  plant  of  a  reddish  tinge; 
stems  simple,  1  or  2  feet  long;  floating  leaves  narrowly  oblong,  tapering  at 
both  ends,  2  to  4  inches  long,  %  to  %  inch  wide,  submerged  leaves  2  to  7  inches 
long,  1/4  to  1/2  inch  wide,  all  sessile  or  narrowed  to  a  short  petiole ;  stipules 
broad,  i/o  to  I14  inches  long;   spikes  %  to  1\'$,  inches  long,  on  peduncles  about 

2  inches  long;   nutlet  with  a  distinct  pit  on  each  side. 

Ponds  in  the  high  mountains :  Sierra  Nevada,  North  Fork  of  Kings  Kiver, 
7000  feet  alt..  Hall  &  Chandler;  Silver  Valley,  Alpine  Co.,  7200  feet  alt.. 
Brewer  1978 ;  north  to  Alaska  and  east  to  Florida  and  Labrador.  Europe, 
Asia. 

Refs. — POTAMOGETON  ALPINUS  Balbis,  Misc.  13  (1804);  Morong,  Mem.  Torr.  Club,  3':  19, 
pi.  30  (1893).  P.  rufescens  Schrader;  Chamisso,  Adnot.  Fl.  Berol.  5  (1815)  ;  Wats.  Bot.  Cal. 
2:   195   (1880). 

5.  P.  amerlcanus  C.  &  S.  Stems  terete,  much  branched,  3  to  6  feet  long; 
floating  leaves  coriaceous,  elliptical,  2  to  4  inches  long,  14  to  IY2  inches  wide, 
the  petiole  often  longer  than  the  blade,  submerged  leaves  very  thin,  lanceolate, 
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4  to  12  inches  long,  4  to  6  lines  broad,  rounded  at  base,  or  tapering  into  a  petiole 
1  to  4  inches  long;  stipules  1  to  4  inches  long;  peduncles  2  to  3  inches  long; 
spikes  1  to  2  inches  long,  densely  fruited;  nutlet  obliquely  obovate,  li/a  to  2 
lines  long,  the  back  3-keeled,  with  the  middle  keel  prominent. 

Ponds  or  slow  creeks  in  the  valleys  or  hills  at  low  altitudes:  Los  Angeles 
Co.;  Bakersfield  and  Visalia  ace.  Bot.  Death  Valley;  Santa  Cruz;  Russian 
River;  north  to  British  Columbia  and  east  to  the  Atlantic.  Europe,  Asia, 
north  Africa. 

Eefs. — PoTAMOGETON  AMERicANUS  C.  &  S.  Ijinnaea,  2:  226  (1827);  Jepson,  Fl.  W.  Mid. 
Cal.  2d  ed.  28  (1911).  P.  lonchitcs  Tuckerm.  Am.  Jour.  Sci.  2d  ser.  6:  226  (1848)  ;  Morong, 
Mem.  Torr.  Club,  o":  20,  pi.  31   (1893).    P.  fluitanis  of  various  California  authors. 

6.  P.  heterophyllus  Schreb.  Stems  slender,  compressed,  branched,  1  to  2 
feet  long;  floating  leaves  oval  to  oblong-elliptical,  1  or  2  inches  long,  4  to  9 
lines  wide;  petioles  1  to  4  inches  long;  stipules  1  inch  long  or  less;  submerged 
leaves  linear-lanceolate,  narrowed  at  base,  sessile,  1  to  2  inches  long,  1  to  3  lines 
wide;  spikes  1  inch  long;  peduncles  1  to  4  inches  long;  nutlet  roundish,  %  to 
11/2  lines  long,  indistinctly  3-keeled. 

Sierra  Nevada  at  high  altitudes :  Volcano  (formerly  Whitney)  Meadows, 
ace.  Bot.  Death  Valley;  near  IMono  Pass  ace.  Bot.  Cal.  North  to  Oregon  and 
Washington  and  east  to  the  Atlantic.     Europe,  Asia. 

Refs. — PoTAMOGETON  HETEROPHYLLUS  Schreb.  Spicil.  Fl.  Lips.  21  (1771)  ;  Morong,  Mem. 
Torr.  Club,  3=:  23  (1893).    P.  gramincus  Wats.  Bot.  Cal.  2:  196  (1880),  not  L. 

7.  P.  amplif olius  Tuckerm.  Stems  mostly  simple,  2  to  4  feet  long ;  floating 
leaves  oblong-ovate  or  oval,  mueronate,  %  to  ly^  inches  broad,  2  to  3  inches 
long,  the  petioles  of  about  the  same  length ;  submerged  leaves  with  the  sides 
folding  together  and  assuming  a  falcate  shape,  the  uppermost  large,  elliptical 
or  ovate,  2i/^  to  4  inches  long,  the  lower  lanceolate  and  often  as  much  as  8 
inches  long  and  2  inches  wide  (ace.  Morong);  spikes  1/2  to  2  inches  long; 
peduncles  thickening  upwards,  2  to  3  inches  long;  nutlet  3-keeled,  the  middle 
keel  prominent. 

Sierra  Nevada  from  Red  Lake  on  the  San  Joacpiin  River,  Congdon,  northward 
to  Oregon  and  British  Columbia  and  eastward  to  the  Atlantic  States. 

Refs. — POTAMOGETON  AMPLiFOLiu.s  Tuckerm.  Am.  Jour.  Sci.  2d  ser.  6:  225  (1848);  Wats. 
Bot.  Cal.  2:    196  (1880)  ;    Morong,  Mem.  Torr.  Club,  3=:  16,  pi.  27  (1893). 

P.  ANGUSTiPOLius  B.  &  P.  Similar  to  P.  lueens ;  upper  leaves  petioled,  lower 
sessile,  all  lanceolate  or  oblanceolate,  undidate,  crisped,  shining;  submerged 
leaves  serrulate  at  apex. — Credited  to  California  by  Taylor,  N.  Am.  PI.  17' :  18. 

8.  P.  lueens  L.  Stem  thick,  branching  below  and  bearing  masses  of  very 
leafy  branches  at  summit;  leaves  all  submerged,  thin,  elliptical  to  lanceolate 
or  oblanceolate  or  the  uppermost  oval,  acute  or  acuminate,  often  undulate- 
serrate,  narrowed  at  base  to  a  short  petiole  or  sessile,  2  to  7  inches  long  and  % 
to  1%  inches  wide;  stipules  greenish,  1  to  2  inches  long,  loose  and  spreading, 
sometimes  very  broad ;  peduncles  3  to  6  inches  long ;  spikes  2  to  2i/4  inches  long, 
thick  cylindrical;  nutlet  li/.  lines  long,  nearly  as  broad,  with  3  distinct  ribs 
on  back. 

Small  lakes  and  ponds :  Penasquitas  Creek,  San  Diego  Co.,  ace.  Parish ;  San 
Francisco;    north  to  British  Columbia  and  east  to  Nova  Scotia. 

Refs. — PoTAMOGETON  LUCENS  L.  Sp.  PI.  126  (1753);  Wats.  Bot.  Cal.  2:  196  (1880); 
Morong,  Mem.  Torr.  Club,  3=:  30,  pi.  38  (1893);  Parish,  Erythca,  6:  85  (1898);  Jepson,  Fl. 
W.  Mid.  Cal.  100   (1901). 

9.  P.  praelongus  Wulf.     Stems  whitish,  zigzag,  3  to  8  feet  long,  branching; 
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leaves  all  submerged,  bright  green,  obloug-laneeolate,  ixndulate,  "eucullate  at 
apex,"  sessile  by  a  clasping  base,  4  to  9  inches  long,  and  1,2  to  1  inch  wide; 
stipules  white,  the  uppermost  obtuse,  many-nerved,  usually  hugging  the  stem, 
■/4  to  l^A  inches  long;  spikes  1  to  2  inches  long,  borne  on  peduncles  4  to  10 
inches  long  (or  even  longer),  erect  and  straight  and  often  numerous;  nutlet 
2  to  2V2  lines  long. 

Deep  water  of  ponds:  Sierra  Co.  (ace.  Bot.  Cal. )  ;  Oregon  to  British  Colum- 
bia and  east  to  New  Jersey  and  Nova  Scotia.    Europe. 

Refs.— POTAMOGETON  PRAELONGUS  Wulf.  Roem.  Arch.  3:  331  (1S05);  Wats.  Bot.  Cal.  2: 
lil7   (1880);    Morong,  Mem.  Torr.  Club,  3"":  32,  pi.  39   (1893). 

10.  p.  perfoliatus  L.  var.  richardsonii  Benn.  Stems  straight,  simple  or 
branching;  leaves  long-lanceolate  and  acute,  wavy,  cordate  at  base  and  clasp- 
ing, 1  to  4  inches  long;  stipules  t/^  to  %  inch  long,  many  nerved,  often  becom- 
ing much  frayed;  spikes  S  to  11  lines  long;  peduncles  ly^  inches  long;  nutlet 
1%  lines  long. 

Sisson   (Siskiyou  Co.)   ace.  Crosfleld ;    Oregon  to  British  Columbia;    east  to 

New  Jersey  and  Nova  Scotia. 

Refs. — PoTAMOGETON  PERFOLIATUS  L.  var.  RICHARDSONII  Beim.  .Iiiur.  Bot.  27:  25  (1889); 
Morong,  Mom.  Torr.  Club,  3=:  33  (1893). 

11  P.  foliosus  Raf.  Leafy  Pondwked.  Stem  fattened,  much  branched, 
1  to  21^  feet  high  ;  leaves  rather  thickly  clothing  the  stem,  1  to  l^/a  inches  long, 
\U  to  1  line  wide,  abruptly  acute;  stipules  white,  transparent,  6  to  9  lines  long; 
flowers  few  in  a  head  on  a  peduncle  2  to  6  lines  long;  nutlet  nearly  1  line  long. 
3-keeled  on  the  back,  the  central  keel  with  narrow  rough-edged  wing. 

North  Pork  of  Kern  River  ace.  Bot.  Death  Valley ;  Gilroy ;  San  Francisco ; 
Birds  Landing,  Jepson;  Mariposa,  Congdon;  Shasta  Co.,  Baker;  northward 
into  Oregon  and  east  to  the  Atlantic  States.  Var.  caIjIfornicus  Morong.  Bushy 
in  its  habit;  stem  thick. — Southern  California  from  San  Bernardino  to  San 
Diego;  Oak  Knoll,  Los  Angeles  Co.,  ace.  Davidson;  eastern  Oregon,  ace. 
Howell.  Var.  niagarensis  Gray.  Large-sized;  leaves  often  3  inches  long  or 
more;  stipules  longer  than  in  the  type. — Visalia,  aec.  Bot.  Death  Valley. 
Ontario  to  New  England  and  south. 

Refs. — PoTAMOGETON  FOLIOSUS  Raf.  Med.  Repos.  2d  hex.  5:  354  (1808);  Morong,  Mem. 
Torr.  Club,  3=:  39,  pi.  47  (1893)  ;  Jepson.  Fl.  W.  Mid.  Cal.  2d  ed.  28  (1911).  Var.  CALI- 
FOBNicus  Morong,  Bot.  Gaz.  10:  254  (1885),  type  from  San  Diego,  Cleveland;  Howell,  Fl.  Nw. 
Am.  676  (1903).  Var.  niagarensis  Gray,  Man.  2d  ed.  435  (1856).  P.  paucifiorux  Pursh,  Fl. 
Am.  Sept.  121  (1814);  Wats.  Bot.  Cal.  2:  197  (1880)  ;  Jepson,  Fl.  W.  Mid.  Cal.  100  (1901). 
P.  niagarensis  Tuckerm.  Am.  Jour.  Sei.  2d  ser.  7:  354  (1849)  ;    Wats.  Bot.  Cal.  2:  197  (1880). 

12.  P.  pusillus  L.  Slender  Pondweed.  Stems  filiform,  branching,  1/2  to 
1  foot  long ;  leaves  narrowly  linear,  acute,  with  a  crater-like  gland  on  each 
side  of  the  stem  at  base  of  the  petiole  or  rarely  glandless,  1  to  3  inches  long, 
14  to  %  line  wide,  sessile ;  stipules  short,  obtuse,  becoming  setose ;  peduncles 
flattened,  slender,  ^  to  3  inches  long ;  spikes  interrupted  or  capitate ;  nutlet 
obliquely  elliptical,  %  to  1  line  long,  with  a  groove  on  each  side  of  the  rounded 
l)aek,  or  sometimes  with  3  distinct  keels,  beaked  by  a  short  style. 

Santa  Cruz;  Palo  Alto;  San  Francisco ;  Sierra  Nevada;  Sisson;  Oregon  to 
British  Columbia  and  east  to  the  Atlantic  States,  south  into  Mexico.  Europe, 
Asia.  Var.  tenuissimus  Mert.  &  Koch.  Leaves  setaceous. — Soda  Springs, 
Tuolumne  Meadows,  ace.  Bot.  Cal. 

Refs.— POTAMOGETON  PUSILLUS  L.  Sp.  PI.  127  (17.53);  Wats.  Bot.  Cal.  2:  198  (1880); 
Morong,  Mem.  Torr.  Club,  3=:  45,  pi.  ,53  (1893);  Jepson,  PI.  W.  Mid.  Cal.  100  (1901).  Var. 
TENUISSIMUS  Mert.  &  Koch.  Deutschl.  Fl.  1:  857  (1823). 
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13.  P.  compressus  L.  Eel-geass  Pondweed.  Stem  very  much  flattened; 
foliage  brisjht  green  and  shining;  leaves  fascicled  at  summit  of  the  branches, 
with  numerous  fine  nerves,  2  to  6  inches  long,  I14  to  2  lines  wide,  abruptly 
acute,  mucronate.  sessile;  stipules  scarious,  soon  perishing;  spikes  14  to  1  inch 
long,  on  peduncles  1  to  4  inches  long ;  nutlet  nearly  or  quite  2  lines  long, 
3-keeled  on  back. 

Honey  Lake  Valley,  Lassen  Co.,  Davy  3356;  Oregon  to  British  roluinbia  and 
east  to  New  Jersey  and  New  Brunswick.     Eiu'ope. 

Eefs. — POTAMOGETOX  coMPREssus  L.  Sp.  PI.  127  (17.'5?.);  Hegi,  111.  Fl.  Mittel-Europa,  1: 
132,  fig.  60  (1906).  P.  zosteraefoVms  Sebum.  Enum.  PI.  Saell.  1:  .50  (1801);  Morong,  Mem. 
Torr.  Club,  3=:   37,  pi.   4.5    (1893). 

14.  P.  pectinatus  L.  Fennel  Pondweed.  Stems  %  or  2  to  6  or  8  feet  long, 
from  a  running  rootstock,  repeatedly  forking  above,  then  very  leafy  and  form- 
ing broom-like  clusters ;  leaves  very  slender,  setaceous,  1  to  3  inches  long 
exclusive  of  the  sheaths  which  are  ^4  to  %  inch  long  or  on  the  lower  leaves 
even  2  inches  long ;  scarious  margin  of  the  sheaths  very  narrow ;  spikes  i/o  to 
li/o  inches  long,  the  flowers  in  distinctly  separated  whorls;  peduncles  1  to  3  or 
more  inches  long ;  nutlet  li  <>  to  2  lines  long,  with  an  obscure  ridge  on  each  side 
of  the  back. 

The  most  common  species  throughout  the  state  from  sea-level  to  7000  feet 
altitude.  Beyond  our  borders  of  world-wide  distribution.  The  rootstocks 
imbedded  in  the  mud  of  ponds  bear  tubers  about  the  size  of  a  pea.  The  deep- 
diving  ducks,  such  as  the  Canvas-back  and  Broad-bill,  feed  upon  these  sweet 
nutritious  tubers,  pulling  loose  at  the  same  time  more  or  less  of  the  tender 
rootstocks  and  the  attached  stems  which  float  to  the  surface  and  are  shared 
with  the  surface-feeding  species  like  the  Teal  and  Mallard.  It  is  to  this  plant 
that  the  Canvas-back,  while  living  in  the  salt-marshes,  owes  the  succulent  and 
nutty  flavor  of  its  flesh,  making  it  in  the  eyes  of  sportsman  and  epicure  superior 
to  every  other  kind  of  Californian  wild-fowl. 

Eefs. — POTAMOGETON  PECTINATUS  L.  Sp.  PI.  127  (1753);  "Wats.  Bot.  Cal.  2:  198  (1880); 
Morong,  Mem.  Torr.  Club,  3=:  51.  pi.  58  (1893);  Hegi,  111.  Fl.  Mittel-Europa,  1:  137,  fig.  67 
(1906);    .lepson,  Fl.  W.  Mid.  Cal.  2a  ed.  29  (1911). 

15.  P.  latifolius  Jlorong.  Near  the  preceding ;  stems  stoutish,  white,  branch- 
ing; leaves  numerous,  fascicled  terminally,  i^  to  ly^  lines  broad;  adnate  por- 
tion of  stipule  1/4  to  1  inch  long,  broad  on  the  uppermost  leaves,  scarious- 
margined,  the  free  portion  shorter. 

Brackish  water:  Honey  Lake  Valley,  Lassen  Co.,  Davy  3357;  Goose  Lake, 
Mrs.  R.  M.  Austin,  ace.  Morong;  also  apparently  at  Gilroy.  Northwestern 
Nevada. 

Eefs. — POTAMOGETON  LATIFOLIUS  Morong,  Mem.  Torr.  Club,  3':  52,  pi.  59  (1893);  Jepson, 
Fl.  W.  Mid.  Cal.  2d  ed.  29  (1911).  P.  pectinatus  var.  (?)  latifolius  Bobbins,  U.  8.  Expl.  40th 
Par.  5:  338  (1871),  type  loc.  Humboldt  River  below  Humboldt  Lake,  Nev.;  Wats.  Bot.  Cal. 
2:  198  (1880). 

16.  P.  robbinsii  Oakes.  Stems  stout ;  rootstocks  running,  sometimes  nearly 
1  foot  long;  leaves  crowded  in  2  ranks,  liA  to  4  inches  long,  li/o  to  2  lines  wide, 
obtuse,  mucronate,  auriculate  at  jimction  of  free  portion  of  stipule;  adnate 
portion  of  .stipules  about  %  inch  long,  the  free  portion  as  long  or  longer. 

Honey  Lake  Valley,  Lassen  Co.,  Davy.  Oregon  to  British  Columbia,  east  to 
Delaware  and  New  Brunswick. 

Refs. — POTAMOGETON  ROBBINSII  Oakes,  in  Hovey,  Mag.  Hort.  7:  180  (1841);  Morong,  Mem. 
Torr.  Club,  3=:   54,  pi.  61   (1893). 
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2.     RUPPIA  L. 

Immersed  aquatic  herbs  with  long  tilit'orm  forking  stems.  Leaves  almost 
capillary,  with  a  broad  membranous  sheathing  base.  Peduncles  slender,  axil- 
lary, at  hrst  very  short  and  enclosed  in  the  spathe-like  base  of  the  leaf,  each 
bearing  two  flowers  disposed  near  together  and  rising  to  the  surface  in  the 
pei'iod  of  authesis,  afterwards  coiling  and  drawing  the  fruits  beneath  the 
surface.  Flowers  perfect,  entirely  destitute  of  perianth.  Stamens  2,  sessile, 
each  anther  consisting  of  2  large  and  separate  anther-cells.  Pistils  4,  after 
flowering  becoming  stalked  and  ripening  into  hard  ovoid  nutlets;  stigmas 
depressed,  sessile.- — One  species.  (H.  B.  Ruppius,  a  German  botanist  of  the 
18th  century.) 

1.  R.  maritima  L.  Ditch-grass.  Plants  2  to  3  feet  long;  leaves  2  to  3 
inches  long;  nutlets  %  to  1^/4  lines  long,  raised  on  stipes  1  to  12  lines  long; 
fruiting  peduncle  3  to  6  lines  long. 

Alkaline  or  brackish  waters:  southern  California  northward  through  the 
state.     Cosmopolitan. 

Refs.— RUPPIA  MABITIMA  L.  Sp.  PI.  127  (17.53);  Wats.  Bot.  C'al.  2:  194  (18S0)  ;  Jepson, 
Fl.  W.  Mid.  Cal.  101  (1901). 

3.     ZANNICHELLIA  Mich. 

Immersed  aquatic  plants,  Howering  and  fruiting  under  water,  the  thread-like 
stems  from  a  creeping  rootstock.  Leaves  opposite  or  in  whorls.  Flowers 
monoecious,  without  perianth,  sessile,  both  kinds  in  the  same  axil:  staminate 
flowers  consisting  of  an  anther  on  a  pedicel-like  filament;  pistillate  flowers 
2  to  6  (usually  4)  in  a  cluster  and  surrounded  by  a  hyaline  cup-shaped  in- 
volucre shorter  than  the  pistils,  each  flower  consisting  of  a  single  pistil  with  a 
thin  peltate  stigma  on  the  summit  of  the  short  style.  Fruit  an  oblong  some- 
what flattened,  beaked  nutlet. — One  species.  (G.  G.  Zannichelli.  1662 — 1729,  a 
botanist  of  Venice.) 

1.  Z.  palustris  L.  Horned  Pondweed.  Stems  spai'ingly  branched,  1  to  11/2 
feet  long ;  leaves  1  to  2  inches  long,  filiform  but  flat ;  nutlet  slightly  incurved, 
becoming  stipitate,  1  to  II/2  lines  long,  often  roughened  or  toothed  on  the  back. 

Pools  and  still  waters  of  streams:  Los  Angeles,  Santa  Barbara  and  north- 
ward to  San  Leandro  Creek,  N.  L.  Gardner,  and  the  Sacramento  Valley.  Nearly 
throughout  North  America.     Cosmopolitan. 

Eefs.— ZANNICHELLIA  PALUSTBis  L.  Sp.  PI.  969  (1753);  Wats.  Bot.  Cal.  2:  193  (1880); 
Morong,  Mem.  Torr.  Club,  3=:  57,  pi.  64  (1893)  ;    Jepson,  Fl.  W.  Mid.  Cal.  101  (1901). 

•4.     ZOSTERA  L.     Grass-wrack. 

Submerged  maritime  herbs  with  elongated  and  very  narrow  grass-like  radi- 
cal leaves  and  inflorescences  raised  on  peduncle-like  stems.  Flowers  monoe- 
cious, borne  in  2  rows  on  the  face  of  a  flattened  spadix  with  or  without  small 
lateral  appendages  covering  them  in  the  bud  and  closely  invested  by  a  protect- 
ing leaf-like  spathe  until  anthesis.  Staminate  flower  of  1  stamen.  Pistillate 
flower  of  1  pistil.  Nutlet  ovoid. — North  and  south  temperate  zones,  5  species. 
(Greek  zoster,  a  girdle  or  band,  on  account  of  the  ribbon-like  leaves.) 

1.  Z.  marina  L.  Eel-grass.  Leaves  with  long  sheathing  bases.  3  to  7-nerved, 
1  to  4  feet  long,  1  to  4  lines  broad;  spathes  jointed  at  base,  ending  above  in  a 
more  or  less  elongated  leaf -like  summit;  spadix  2  to  4  inches  long,  10  to  20- 
fruited;  fruits  l^/^  lines  long,  the  ribs  of  the  seed  showing  clearly  on  the 
pericarp. 

Shoal  waters  of  bays,  San  Pedro  to  San  Francisco  Bay  and  north  to  Alaska. 
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Var.  LATiFOLiA  MoroDg.  Stem  stout,  sometimes  8  or  10  feet  long ;  leaves  3  to  6 
lines  wide ;  nutlet  with  a  distinct  stipe,  the  pericarp  splitting  along  the  face ; 
seed  witliout  ribs. — Santa  Bai-bara  (tj^pe  loc.)  to  Monterey,  Bolinas  Bay  and 
nortliward  to  Puget  Sound. 

Refs.— ZosTERA  MARINA  L.  Sp.  PI.  968  (1753);  Wats.  Bot.  Cal.  2:  192  (1880);  Morong, 
Mem.  Torr.  Club,  3=:  62,  pi.  69  (1893)  ;  Jepson,  Fl.  W.  Mid.  Cal.  101  (1901).  Z.  pacifica  and 
orcgana  Wats.  Proc.  Am.  Acad.  26:  131  (1891).  Var.  latifolia  Morong,  Bull.  Torr.  Club,  13: 
160  (1886).     Z.  latifolia  Morong,  Mem.  Torr.  Club,  3":  63,  pi.  71  (1893). 

5.  PHYLLOSPADIX  Hook. 
Aquatic  plants  of  rocky  ocean  shores,  closely  related  to  Zostera,  with 
elongated  narrowly-linear  radical  leaves  from  much  branched  creeping  root- 
stocks.  Flowers  dioecious,  borne  in  2  rows  on  the  side  of  a  flattened  spadix, 
with  a  lateral  chartaceous  appendage  covering  each  flower  in  the  bud,  the 
whole  inflorescence  enclosed  by  a  spathe  which  is  produced  beyond  the  spadix 
as  a  foliaceous  prolongation.  Staminate  spadices  with  sessile  anthers ;  pistils 
or  rudiments  none.  Pistillate  spadices  with  rudimentary  anthers  alternating 
with  the  pistils;  pistils  simple,  with  2  stigmas;  ovary  sagittate-cordate,  i.  e., 
with  two  downwardly-produced  horns  at  base,  which  in  fruit  are  strongly 
developed  and  bear  on  the  inside  deflexed  bristles  serving  to  attach  the  floating 
nutlets  to  other  plants  on  the  beaches. — Two  or  3  species.  (Greek  phullon, 
leaf,  and  spadix,  a  kind  of  inflorescence.) 

Flowering  stems  1  foot  long  or  more,  bearing  2  to  5  pistillate  spadices 1.     P.  torreyi. 

Flowering  stems  2  or  3  inches  long,  bearing  1  pistillate  spadix  or  rarely  2 2.     P.  scouleri. 

1.  P.  torreyi  "Wats.  Rootstocks  brittle;  leaves  l^/o  to  2  feet  long,  1/2  to  1 
line  broad;  pistillate  spadices  1  to  1%  inches  long;  staminate  spadices  shoi-ter 
and  with  shorter  peduncles;   nutlet  23^4  lines  long. 

Low  tide  limits  to  two  fathoms  below:  San  Diego  south  to  Ensenada  (Lower 
California),  north  to  Santa  Barbara,  Bolinas  Bay  and  Russian  River;  usually 
in  more  quiet  waters  than  the  next.  The  plants  have  been  used  for  fireproofing 
and  deadening  as  a  filling  between  the  walls  of  buildings. 

Refs. — PHYLLOSPADIX  TORREYI  Wats.  Proc.  Am.  Acad.  14:  303  (1879),  type  loc.  Santa  Bar- 
bara, Torrey:  Wats.  Bot.  Cal.  2:  192  (ISSO)  ;  Morong,  Mem.  Torr.  Club,  3=:  64,  pis.  72,  74 
(1893)  ;    Jepson,  Fl.  W.  Mid.  Cal.  102  (1901)  ;    Abrams,  Fl.  Los  Ang.  14  (1904). 

2.  P.  scouleri  Hook.  Very  similar  to  the  preceding  but  the  leaves  rather 
broader,  %  to  2  lines  wide,  and  more  obviously  3-nerved;  nutlet  larger. 

Santa  Barbara,  Pacific  Grove,  Dillon's  Beach  (Baker),  Russian  River  (Dud- 
ley) and  northward  to  the  Columbia  River  and  Vancouver  Island.  Also  on  the 
coast  of  Hokaido  (Japan). 

Refs. — Puvi.LosPADLS  SCOULERI  Hook.  Fl.  Bor.  Am.  2:  171,  t.  186  (1839);  Wats.  Bot.  Cal. 
2:  192  (1880);  Morong,  Mem.  Torr.  Club,  3=:  65,  pis.  73,  74  (1893);  Jepson,  Fl.  W.  Mid. 
Cal.  102   (1901). 

6.     NAIAS  L.    Naiad. 

Slender  branching  submerged  fresh-water  plants  with  linear  opposite  spiny- 
toothed  leaves,  which  are  seemingly  whorled  on  account  of  the  ones  crowded  in 
the  axils.  Flowers  monoecious  or  dioecious,  solitary  in  the  axils.  Staminate 
flower  consisting  of  a  single  stamen  enclosed  by  two  perianth-like  envelopes. 
Pistillate  flower  naked,  consisting  of  a  single  ovary  bearing  a  style  with  2  to  4 
stigmas.  Fruit  a  seed-like  nutlet,  tipped  with  the  persistent  style. — World- 
wide distribution,  32  species.     (Greek  Naias,  a  water-nymph.) 

Leaves  coarsely  toothed,  the  sheathing  base  entire  or  with  1  or  2  teeth  on  each  side;    stems  and 
back  of  the  leaves  often  spiny;    flowers  dioecious 1.     N.  marina. 


76  JUNCAGIN.VCEAE 

Leaves  very  minutely  serrulate;    flowers  monoecious;    stems  unarmnl. 

Nutlet   shining,   smooth;     sheathing   base   of   leaves   with    many    minute   teeth    on    its   upper 

portion 2.    N.  ftexilis. 

Nutlet  dull,  reticulated;    sheathing  base  of  leaves  commonly  narrow  and  with   few  teeth  or 

sometimes  entire 3.    N.  guadalupensis. 

1.  N.  marina  L.  Holly-leaved  Nalvd.  Stems  stout,  often  armed  with 
prickles  twire  as  long  as  their  breadth  ;  leaves  linear.  %  to  l^A  inches  long,  1  to 
11/.  lines  broad,  coarsely  saw-toothed,  with  the  teeth  spinulose-tipped  and  the 
broad  sheathing  base  entire  or  with  1  or  2  teeth  on  each  side;  nutlet  2  to  21^ 
lines  long,  reticulated. 

Clear  Lake  to  Lower  California,  east  to  the  xVtlantic  States.  Kare  in  North 
America.  Europe.  Asia,  Australia.  Var.  californica  Rendle.  Internodes 
sparingly  spinose;  leaves  very  coarsely  toothed  and  with  4  to  6  dorsal  spines. — 
Described  from  specimens  collected  by  Coulter  and  Orcutt,  therefore  evidently 
southern  California. 

Refs.— N.ii.^s  M.\RIX.\  L,  Sp.  PI.  1015  (17.53);  Morong.  Mem.  Torr.  Club,  3=:  58,  pi.  65 
(1893);  Jepson,  Fl.  W.  Mid.  Cal.  102  (1901).  Var.  californica  Rendle,  Trans.  Linn.  2d  ser. 
5:  398,  t.  39,  fig.  15  (1S99).  .V.  major  Allioni,  Fl.  Pedem,  2:  221  (1785);  Wats.  Bot.  CaL 
2:  191  (1880). 

2.  N  flexilis  R.  &  S.  Slender  Nalvd.  Stems  slender;  leaves  narrowly 
linear,  very  minutely  toothed,  mostly  acuminate,  %  to  1  inch  long,  14  to  Vi  I'ne 
wide ;   nutlet  oblong-ovoid,  1  to  2  lines  long,  nearly  smooth,  shining. 

Southern  California  (Soldiers'  Home,  ace.  Davidson)  to  San  Francisco, 
north  to  Washington  and  east  to  the  Atlantic.    Europe. 

Eefs.— Naias  FI.EXILIS  R.  &  S.  Fl.  Sedin.  382  (1824);  Wats.  Bot.  Cal.  2:  191  (1880); 
Morong,  Mem.  Torr.  Club.  3=:  59,  pi.  66  (1893)  ;  Jepson,  Fl.  W.  Mid.  Cal.  102  (1901). 

3.  N.  guadalupensis  ]\Iorong.  Stems  thread-like.  1  to  2  feet  long;  leaves 
6  to  9  lines  long.  '-  line  wide  or  something  less,  abruptly  acute;  nutlet  cylin- 
drical, 1  to  IVi;  lines  long,  dull  but  distinctly  marked  with  numerous  rows  of 
squarish  reticulations. 

Oregon  to  San  Francisco  and  southeastward  to  the  Atlantic.  Tropical 
America. 

Refs. — Naias  guadalupensis  Morong,  Mem.  Torr.  Club,  3-:  fiO,  pi.  67  (1893).  Caulinia 
guadalupensis  Spreng.  Syst.  1:  20  (1825),  type  loe.  Guadalupe  Island. 

JUNCAGINACEAE.     Arrow-grass  Family. 

Marsh  or  sub-aquatic  herbs  with  basal  rush-like  or  grass-like  leaves,  and 
small  flowers  in  racemes  or  spikes,  or  solitary.  Perianth  regular,  3  or  (in  ours) 
6-parted.  the  3  outer  segments  (sepals)  resembling  the  3  inner  (petals),  or 
perianth  none.  Stamens  in  ours  6  or  1.  Ovaries  1,  or  3  to  6  and  united. 
Embryo  straight. — Temperate  zones.  5  genera. 

Bibliog. — Buchenau,  Fr.,  Scheuchzeriaceae  (Engler,  Pflzr.  teil  4,  abt.  14, — 1903).  Campbell, 
D.  H.,  Development  of  the  Flower  and  Embryo  in  Lilaea  subulata  (.A.nn.  Bot.  vol.  12,  pp.  1-28, 
pis.  1-3,-1898). 

Flowers  perfect,  in  a  raceme;    perianth  6-parted;    stamens  6. 

Leaves  all  basal;   flowers  greenish,  numerous  in  bractless  spike-like  racemes.  .1.     Triglochin. 

Leaves  both  basal  and  eauline;    flowers  white,  few  in  a  loose  bracted  raceme 

*  2.     Scheuchzeria. 

Flowers  polygamous,  in  a  spike,  also  with  some  solitary;    perianth  none;    stamen  1.  .3.     Lilaea. 

1.     TRIGLOCHIN  L. 

Perennial  by  means  of  short  rootstocks.  Leaves  fleshy  with  membranous 
sheaths.  Flowers  small,  in  a  spike-like  bractless  raceme  raised  on  a  scape. 
Perianth  6-parted,  deciduous,  the  three  inner  segments  inserted  higher.  Sta- 
mens in  ours  6 ;  anthers  sessile  or  nearly  so.    Pistils  in  ours  commonly  6  (rarely 
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3  to  5),  their  ovaries  united  around  a  central  axis,  splitting  when  ripe  iuto 
1-seeded  carpels,  which  separate  from  the  base  upward,  and  leave  a  slender 
persistent  axis.  Stigmas  as  many  as  the  ovaries,  plumose.  Carpels  dehiscing 
by  the  ventral  suture. — World-wide  distribution,  12  species.  (Greek  tri,  three, 
and  glochis,  a  point,  referring  to  the  fruit  of  the  3-carpeled  species.) 

1.  T.  maritima  L.  Common  Arrow-grass.  Terminal  portion  of  the  root- 
stock  covered  with  the  sheaths  of  old  leaves ;  scapes  stout,  1  to  11/2  feet  long, 
bearing  a  raceme  10  to  15  inches  long,  the  whole  surpassing  the  (2  to  3  lines 
wide)  leaves;  flowers  1  line  long,  longer  than  the  pedicels,  these  in  fruit  con- 
spicuously decurrent ;  carpels  3-angled,  with  the  dorsal  angles  winged,  making 
a  broad  longitudinally-striate  groove  on  the  back;  21/2  lines  long,  the  stigmas 
persistent  and  recurved. 

Marshy  shores  along  the  coast  and  saline  places  in  the  interior:  San  Diego 
and  Los  Angeles  Co.,  to  San  Francisco  Bay,  Great  Valley  and  Sierra  Nevada, 
north  to  Alaska,  east  to  New  Jersey  and  Labrador.    Europe,  Asia. 

Vai'.  debilis  Jones.  Slender  Arrow-grass.  Scapes  very  slender  and  racemes 
looser  than  in  the  preceding,  7  to  13  inches  high;  leaves  usually  less  than  1  line 
wide;  flowers  about  1/2  line  long;  carpels  rather  le.ss  than  2  lines  long;  fruit- 
ing pedicels  less  obviously  decurrent. — Salt  marshes,  San  Francisco  Bay;  south 
to  Antelope  Valley  and  San  Diego,  north  to  Honey  Lake  Valley,  Davy,  and  east 

to  Nevada  and  Utah. 

Refs.— Triglochin  m.vritima  L.  Sp.  PI.  339  (1753);  Wats.  Bot.  Cal.  2:  199  (1880).  Var. 
DEBILIS  Jones,  Proc.  Cal.  Acad.  2d  ser.  5:- 722  (189.5),  type  loc.  alkaline  flats  at  Johnson,  Utah, 
Jones.  T.  concinna  Davy,  Erythea,  3:  117  (1895);  6:  4,  7  (1898);  type  loc.  Newark,  Darii. 
no.  1116;    Jepson,  Fl.  W.  Mid.  Cal.  103   (1901). 

2.     SCHEUCHZERIA  L. 

Kush-like  perennials  with  creeping  rootstorks,  erect  leafy  zig-zag  stems,  and 
small  Howers  in  a  loose  terminal  rai-eme.  Leaves  grass-like,  tlat  above,  semi- 
terete  below,  tubular  at  apex,  sheathing  the  stem  at  base,  reduced  to  bracts 
above.  Flowers  white,  few  in  a  lax  raceme.  Perianth  6-parted,  persistent,  its 
segments  nearly  alike,  the  inner  narrower.  Stamens  6,  inserted  on  the  base  of 
the  perianth-segments.  Ovaries  3.  nearly  distinct.  1  to  3-ovuled,  bearing  flat 
sessile  stigmas,  becoming  in  fruit  divergent  inflated  coriaceous  follicles  de- 
hiscent along  the  inside. — North  temperate  zone,  1  species.  (The  brothers  J. 
and  J.  J.  Scheuchzer,  Swiss  botanists,  early  in  18th  century.) 

1.  S.  palustris  L.  Stems  solitary  or  several.  4  to  10  inches  high;  leaves  4 
to  12  inches  long;  pedicels  3  to  10  lines  long,  spreading  in  fruit;  perianth- 
segments  membranous,  l-nerv«l,  li/.  lines  long;   follicles  2  to  4  lines  long. 

Bogs:  Sierra  Co.  (aec.  Bot.  Cal.)  to  Oregon  and  Alaska,  east  to  Pennsylvania 
and  Labrador.     Europe,  Asia. 

Refs.— SCHEUCHZERIA  PALUSTRIS  L.  Sp.  PI.  338  (1753);  Wats.  Bot.  Cal.  2:  199  (ISSO); 
Morong,  Mem.  Torr.  Club,  3=:  9,  pi.  23  (1893)  ;    Howell,  Fl.  Nw.  Am.  677  (1903). 

3.     LILAEA  11.  &  B. 

Sub-a(|uatic  atiniial  with  tilirdus  roots  and  basal  cylindrical  or  rush-like  leaves 
sheathing  at  base.  Flowers  in  spikes  raised  on  scapes  and  also  with  solitary 
pistillate  flowers  in  the  axils  of  the  basal  leaves.  Spikes  unisexual  or  with 
perfect  flowers  in  the  middle,  pistillate  below  and  staminate  above,  all  in  the 
axils  of  bracts  except  the  pistillate.  Staminate  flowers  consisting  of  a  single 
stamen.  Perfect  flowers  made  up  of  a  stamen  and  a  pistil.  Pistillate  flowers 
consisting  of  a  single  pistil  with  short  style,  those  in  the  axils  of  the  basal 
leaves  with  extraordinarily  long  styles.  Fruits  coriaceous,  flattish.  oblong- 
ovate,  winged,  longitudinallv  ribbed,  1-seeded,  indehiscent,  those  in  the  axils 
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of  the  basal  leaves  less  compressed  and  wingless. — One  species.  (A.  R.  Delile, 
French  botanist,  1778—1850,  author  of  a  Flora  of  Egypt.) 

1.  L.  subulata  II.  &  B.  Leaves  6  to  8  inches  long,  1  to  2  lines  in  diameter, 
tapering  to  a  point ;  spikes  dense,  1/2  inch  long  or  less ;  basal  pistillate  flowers 
often  with  a  style  1  to  3  inches  long,  their  fruits  larger  than  those  of  the  spike, 
2y2  to  3  lines  long. 

In  water  or  nuid  of  shallow  vernal  pools  in  the  valle3's  or  footliills :  British 
Columbia  to  middle  California  (where  it  is  common),  south  to  soutliern  Cali- 
fornia and  Mexico.     South  America. 

Refs.— LiLAEA  SUBULATA  H.  &  B.  PI.  Aequin.  1:  222,  t.  63  (1808);  Wats.  Bot.  Cal.  2:  193 
(1880)  ;  Engler  &  Prantl,  Nat.  Pflzfara.  2':  225,  fig.  172  (1889)  ;  Morong,  Mem.  Torr.  Club,  3': 
10,  pi.  24  (1893);  Jepson,  Fl.  W.  Mid.  Cal.  104  (1901). 

ALISMACEAE.    Water  Plantain  Family. 

]\Iarsh  or  aquatic  herbs  with  basal  leaves,  seape-Iike  flower  stems  and  perfect 
or  unisexual  flowers.  Perianth  of  3  outer  herbaceous  persistent  sepals  and 
3  inner  white  delicate  deciduous  petals.  Stamens  6  to  manj'  or  numerous. 
Ovaries  numerous,  distinct,  1-celled,  1-ovuled,  becoming  aehenes  in  fruit. 
Endosperm  none;  end^ryo  strongly  recurved  or  folded. — Ten  genera,  temper- 
ate and  tropic  zones. 

Bibliog.— Buchenau,    Alisiiiataceae    (Eugler,   Ptizr.    tcil   4,   abt.    15,-1903).      Smith,    J.    G., 
Revision  of  the  North  American  Species  of  Sagittaria  and  Lopliotoearpus  (Eep.  Mo.  Bot.  Gard. 
vol.  6,  pp.  27-64,  pis.  1-29, — 1895)  ;    Revision  of  the  Species  of  Lophotocarpus  of  the  U.  S. 
(1.  e.  vol.  11,  pp.  145-151,  pis.  53-58,-1899). 
Aehenes  verticiUate  in  a  single  whorl ;    stamens  6. 

Petals  entire;    style  lateral;    aehenes  minutely  beaked 1.     Alisma. 

Petals  incised;    style  apical;    aehenes  long-beaked 2.     Damasonium. 

Aehenes  numerous,  crowded  on  a  globose  or  elevated  receptacle;    stamens  9  to  many. 

Leaves  entire;    aehenes  tnrgid;    flowers  all  perfect 3.     Echinodorus. 

Leaves  typically  sagittate ;    aehenes  strongly  flattened ;    flowers  not  all  perfect. 

Flowers  polygamous,  the  lower  perfect,  the  upper  staminate 4.     Lophotocakpus. 

Flowers  unisexual,  the  lower  pistillate,  the  upper  staminate 5.     Sagittahia. 

1.     ALISMA  L 

Erect  perennial  herbs  of  shallow  water  or  uiud.  Inflorescence  a  panicle  of 
whorled  branches  each  bearing  a  simple  or  compound  umbel  of  perfect  flowers. 
Petals  small,  scarcely  exceeding  the  sepals.  Stamens  6,  with  short  filaments. 
Ovaries  distinct,  on  a  disk-like  receptacle.  Aehenes  numerous,  channeled  on 
the  back,  crowded  in  a  whorl. — One  polymorphic  species,  with  several  strongly 
marked  subspecies.     (Alisma,  the  Greek  name.) 

1.  A.  plantago  L.  Water  Plantain.  Plants  2  to  4  (or  6)  feet  high;  root- 
stock  becoming  almost  bidbous  by  the  sheathing  leases  of  the  petioles;  leaf- 
blades  ovate  to  oblong,  al)ruptly  acute,  the  larger  often  subcordate  at  base, 
2  to  6  (or  9  ) inches  long,  usually  on  long  petioles;  whorled  branches  of  flower- 
ing steins  unequal  in  length,  forming  a  loose  pyramidal  panicle;  pedicels  1 
inch  long  or  less;  petals  white,  1  line  long;  aehenes  very  strongly  flattened, 
oblong,  1  line  long. 

Common  along  the  margins  of  ponds,  rivers,  and  marshy  shores  of  lakes: 
Coast  Ranges;  Great  Valley;  Sierra  Nevada  to  5000  feet.  Widely  distributed, 
as  a  polymorphic  species,  through  the  north  temperate  zone  and  in  north 
Africa  and  Australia. 

Refs.— Alisma  plantago  L.  Sp.  PI.  342  (1753);  Wats.  Bot.  Cal.  2:  200  (1880);  Jepson, 
Fl.  AV.  Mid.  Cal.  104  (1901).  A.  brevipes  Greene,  Pitt.  4:  158  (1900)  ;  commonly  larger,  flower 
parts  larger;  petals  2  to  3  lines  long,  much  longer  than  the  sepals. — Type  loc.  Colorado,  credited 
to  California  in  N.  Am.  Fl.  17':  44. 
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2.  DAMASONIUM  Juss. 

Annual  or  pereuiiial  herbs.  Flowers  perfect.  Petal.s  delicate,  spreadiug, 
incised,  soon  marcescent.  Stamens  6,  in  pairs  opposite  each  sepal.  Ovaries 
6  to  10.  1  to  several-ovuled,  attached  by  their  short  ventral  side  to  the  conical 
receptacle.  Aeheiies  with  long  erect  beak,  radiatel.y  whorled  and  divergent. — 
Species  4,  3  in  Europe,  Asia,  Africa  and  Australia,  antl  1  in  California.  (Name 
of  uncertain  origin.) 

1.  D.  californicum  Torr.  Stems  erect,  slender,  8  to  16  inches  high,  arising 
from  tuljerous  perennial  rootstocks ;  leaf-blades  ovate  to  la'nceolate,  3  to  5- 
nerved,  1  to  li/4  inches  long,  long-petioled ;  panicle  simple,  with  2  to  4  verticils 
of  3  to  10  flowers ;  petals  almost  orbicular,  4  to  5  lines  long,  larger  than  the 
sepals ;    ovaries  1-ovuled ;    achenes  ribbed  on  back,  with  long  subulate  beak. 

Pools  and  shallow  shores:  Petaluma,  Congdon;  Sacramento  Valley  (College 
City.  Emma  Wilkins,  Sutter  Co.,  Copeland)  ;  northern  Sierra  Nevada  from  lone 
Valley.  500  feet  alt.,  Bigelow,  to  Sierra  Valley,  Lcmmon,  Big  ileadows,  Plumas 
Co.,  Mrs.  M.  M.  Austin,  Honey  Lake  Valley,  alt.  4000  feet,  Darij.  and  north  to 
Egg  Lake,  Modoc  Co.,  Baker. 

Kefs. — Dam.^sonium  californicum  Torr.  in  Bcnth.  PI.  Hartw.  341  (1857),  type  from  Sacra- 
mento Valley  (neighborhood  of  Chico),  Eartweg ;  Torr.  Pac.  E.  E.  Sur.  4:  142,  pi.  21  (1857)  ; 
Wats.  Eot.  Cal.  2:  200  (1880).  AUsma  culifornica  JVIieh.  in  DC.  Monogr.  Phan.  3:  34  (1881). 
Marliacrocarpvs  californirvt  Small.  N.  .Vm.  Fl.  17":  44  (1909). 

3.  ECHINODORUS  Rich. 

Annual  or  perennial  herbs  witli  the  habit  of  Sagittaria.  Stem  scapose,  with 
the  perfect  flowers  on  short  pedicels  in  umbel-like  whorls.  Stamens  6  to  12  or 
more.  Ovaries  1-ovuled,  many  to  numerous,  crowded  on  a  globose  receptacle, 
attenuate  into  the  terminal  style.  Achenes  sharply  ribbed. — Species  18  or  20, 
North  and  South  America,  Europe,  Africa.  (Greek  eehinos,  hedgehog,  and 
doros,  utricle,  or  leather  bottle,  in  reference  to  the  prickly  fruit.) 

1.  E.  cordifolius  Griseb.  Annual ;  leaf-blades  ovate,  5  to  9-nerved,  obtuse, 
truncate  or  cordate  at  base,  11/^  to  6  (or  8)  inches  long,  long-petioled;  scapes 
erect,  1^4  to  2  feet  high ;  umbels  distant,  3  to  12-flowered,  proliferous  and  form- 
ing a  sparingly  branched  panicle;  corolla  4  to  5  lines  broad;  stamens  12; 
fruiting  heads  globose-ovate,  3  lines  long ;  achenes  1  line  long,  strongly  several- 
ribbed,  with  a  conspicuous  erect  straight  beak. 

Borders  of  pools  and  streams,  southern  California :  Garvanza,  Davidson; 
Ramona;  Elsinore  Lake,  Parisli :  Lakeside,  Uall.  Eastward  to  Florida  and 
Illinois  and  south  into  Mexico  and  Lower  California.  Also  lower  San  Joaquin 
River,  7i.  Brandegee,  Sept.,  1907. 

Eefs. — ECHINODOBUS  CORDIFOLIUS  Griseb.  Abh.  K.  Ges.  Wiss.  Gbtt.  7:  257  (1857).  AUsma 
cordifolium  L.  Sp.  PI.  343  (1753).  Erliinodorvn  ro.iiwhis  Eiigelm.  in  Gray,  Man.  460  (1848); 
Wats.  Bot.  CaL  2:  201  (1880). 

4.     LOPHOTOCARPUS  T.  Durand. 

Closely  allied  to  Sagittaria.  Leaves  sagittate,  sometimes  with  entire  blades 
or  reduced  to  phyllodes.  Flowers  polygamous  (perfect  and  staminate).  Sepals 
accrescent,  erect  and  appressed  in  fruit.  Stamens  9  to  21.  Fruiting  pedicels 
recurved. — Species  5  or  6,  North  and  South  America,  .Java,  IMadagascar. 
(Greek  lophos.  crest,  and  karpos,  fruit.) 

1.  L.  calycinus  J.  G.  Sm.  Aquatic ;  leaves  submerged,  floating  or  erect ; 
scapes  simple,  bearing  3  to  5  whorls  of  flowers. 

Stockton  ;   Los  Angeles  Co. :   east  to  the  Atlantic. 
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Refs. — LoPHOTOCARPUS  CALYCINUS  J.  G.  Sm.  Eep.  Mo.  Bot.  Gard.  11:  147  (1899).  Sagit- 
taria  vahicinu  Engelm.  in  Toir.  Bot.  Mex.  Bound.  212  (1859).  Lophotoraipus  calif ornicns  J.  G. 
Sm.  Rep.  Mo.  Bot.  Gard.  11:  14(3.  pi.  54  (1899),  type  from  Coyote  Creek.  Los  Angeles  Co., 
Parish  Bros.  1136.    L.  fluitans  J.  G.  Sm.  Rep.  Mo.  Bot.  Gard.  11:  145,  pi.  o.S  (1899). 

5.  SAGITTARIA  L.  Arrow-iiead. 
Marsh  or  aquatic  perennial  lierbs  with  thiclveued  or  tuberous  rootstocks, 
fibrous  roots  and  milky  juice.  Leaves  sheathing  the  stem  at  base;  earlier 
leaves  (phyllodia)  destitute  of  blades,  later  producing  small  entire  blades  or 
most  commonly  sagittate  blades.  Flowers  pedieeled,  borne  in  whorls  of  3  on 
the  upper  part  of  the  stem,  with  membranous  bracts.  Flowers  monoecious 
(rarely  dioecious),  the  staminate  above.  Petals  longer  than  the  sepals.  Sta- 
mens numerous,  inserted  above  the  receptacle.  Ovaries  indefinitely  numerous, 
crowded  on  a  globose  receptacle.  Achenes  flat,  winged  or  margined,  beaked 
by  the  short  .style. — Species  about  25,  mostly  North  and  South  America,  a  few 
in  Europe  and  Asia.  (Latin  sagitta.  an  arrow,  referring  to  the  shape  of  the 
leaves. ) 
Sepals  of  pistillate  flowers  reflexed  or  spreading,  not  accrescent. 

Pedicels  of  pistillate  flowers  slender,  ascending;     leaves    (or  some  of  tliem)    with   .sagittate 
lobes. 
Basal  lobes  equaling  or  shorter  than   tlie  terminal  one;     aclienes  without   wings  or  crests 
on  sides. 

Achenes  with  prominent  horizontally  oblique  beak 1.     S.  latifolia. 

Achenes  with  minute  erect  beak 2.     S.  arifolia. 

Basal  lobes   longer  than   terminal  one;     achenes  almost   beakless.   the  sides  with   a  prom- 
inent wing-margined  depression 3.     S.  greggii. 

Pedicels  of  pistillate  flowers  much  thickened,  reflexed   in   fruit;    leaves  not   sagittate 

4.     5.  saiifordii. 
Sepals  of  the  pistillate  flowers  erect  and  accrescent 5.     S.  montevidensis. 

1.  S.  latifolia  Willd.  Tule  Potato.  Leaf-blades  sagittate,  very  variable  in 
outline  and  size.  2  to  12  inches  long;  basal  lobes  lanceolate  to  broadly  ovate, 
acuminate,  commonly  divaricate,  y^  to  as  long  as  the  terminal  lobe;  scape  sim- 
ple or  branched,  14  to  3  feet  high ;  flowers  monoecious  or  dioecious ;  stamens  20 
to  25;  achene  JVo  lines  long,  with  somewhat  swollen  dorsal  Aving  and  long 
horizontally  obli(|ue  beak. 

Rivers  and  deltas  of  the  Sacramento  and  San  Joaquin  valle.vs,  especially 
abundant  on  the  river  islands ;  swamps  and  meadows  in  the  Sierra  Nevada  to 
6000  feet.  Los  Angeles  north  to  British  Columbia.  Almost  throughout  North 
America.    The  edible  tubers  are  used  by  the  Chinese  of  the  lower  Sacramento. 

Refs.— S.\GITTARIA  LATiroLiv  Willd.  Sp.  PI. 'l:  409  (1S06);  Jepson,  Fl.  W.  Mid.  Cal.  105 
(1901);  Abrams,  Fl.  Los  Ang.  IS  (1904).  S.  variabilis  Engelm.  in  Gray,  Man.  4(;i  (1S48); 
Wats.  Bot.  Cal.  2:  201   (1880). 

2.  S.  arifolia  Nut t.  Very  near  the  preceding ;  leaf-blades  sagittate,  2 1/2  to  7 
inches  long;  terminal  lobe  ovate  to  lanceolate  or  nearly  linear;  basal  lobes 
narrower  than  the  terminal ;  scapes  as  long  as  the  leaves  or  commonly  shorter ; 
flowers  monoecious;  achenes  obovate.  1  to  1^2  lines  long,  winged  all  around. 
I>earing  a  minute  erect  beak. 

San  Bernardino  Jits,  through  the  Sierra  Nevada  to  Lassen  Co..  north  to 
British  Columbia  and  east  to  New  Mexico  and  Nova  Scotia. 

Refs.— Sagittakia  .\rifolia  Nutt.;  J.  G.  Sm.,  Rep.  Mo.  Bot.  Gard.  G:  ."iL'.  pi.  1  (1894).. 
S.  cuneala  Sheldon,  Bull.  Torr.  Club,  20:  283,  pi.  159  (1893). 

3.  S  greggii  J.  G.  Sm.  Plants  2  to  4  feet  high;  leaf-blades  S  to  16  inches 
long,  on  long  petioles;  basal  lobes  lanceolate,  acuminate,  widely  divergent, 
longer  than  the  lanceolate  or  ovate,  acuminate  terminal  one;   submersed  leaves 
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with  an  entire  lanceolate  blade  1%  or  2  inches  long,  or  the  blade  wholly  obso- 
lete; whorls  numerous;  pedicels  4  to  12  lines  long;  petals  orbicular  with 
truneatish  or  broadly  subcordate  base,  7  to  10  lines  broad,  broader  than  long; 
stamens  22  to  30,  the  filaments  about  as  long  as  the  anthers,  dilated  at  base; 
achenes  with  acute  margins,  the  sides  with  an  ear-shaped  depression  margined 
by  a  narrow  wing  and  with  one  or  two  tube-like  passages  in  the  spongy  peri- 
carp near  the  ventral  angle. 

Lo\ter  San  Joacjuin  River  islands  and  shores:  Lathrop  {K.  Brandegee,  Sept. 
1907,  fls.  &  fr.)  to  Stockton.- 

Ri'fs.— S.\c;iTTARiA  UKEGGII  J.  G.  Sm.  Eep.  Mo.  Bot.  Gard.  6:  43,  pi.  12  (189-t),  type  loc. 
Stockton,  Sanford,  July,  1893;  Smith,  1.  c,  says  that  a  plant  collected  by  Dr.  J.  Gregg  at 
Zanioni,  Michoaean,  Mexico,  seems  to  be  the  same  as  the  C'alifornian  plant. 

■i.  S.  sanfordii  Greene.  Leaves  2  to  3  feet  long;  petioles  obtusely  trique- 
trous, 1,2  to  1'/-  iuches  thick  at  the  base;  blades  linear-  to  oblong-lanceolate, 
4  or  5  inches  long,  tapering  into  the  spongy  petiole,  or  almost  obsolete  in  sub- 
mersed plants;  scapes  stout,  ly^  feet  high  or  more;  whorls  of  flowers  usually 
few ;  sepals  ovate,  2  to  3  lines  long ;  achenes  1  line  long,  winged  on  both  the 
inner  and  outer  margins,  the  sides  reticulated;  beak  nearly  erect,  short,  tri- 
angular. 

Sloughs  and  pools,  lower  San  Joaquin  River.  About  100  acres  of  pure  growth 
occurs  just  below  the  San  Joaquin  Bridge  near  Banta. 

Refs.— Sagitt.\ria  saxfordii  Greene,  Pitt.  2:  1.58  (1890);  J.  G.  Sm.  Rep.  Mo.  Bot.  Gard. 
6:  57.  pi.  2S  (1S94)  ;    K.  Brandegee,  Zee,  4:  103  (1893). 

5.  S.  montevidensis  C.  &  S.  Stout;  leaves  sagittate,  strongly  many-ribbed; 
flowers  1  to  I14  iuches  broad;  petals  white,  with  a  brownish  purple  spot  at 
base;   fruiting  heads  of  achenes  very  large,  %  to' I14  inches  in  diameter. 

IntToiluced  at  Stockton  and  Penryn. 

Refs. — S.^gittaria  montevidensis  C.  &  S.  Linnaea,  2:  156  (1827)  ;  J.  G.  Sm.  Rep.  Mo.  Bot. 
Gard.  6:  57,  pi.  29  (1S95)  ;    Eastwood,  Erythea,  7:   150  (1899). 

HYDROCHARITACEAE.    Frog's  Bit  Family. 

A(iuatic  herbs  with  dioecious  or  polygamous  regular  flowers  from  a  spathe. 
Stamens  3  to  12.  Ovarj'  1  to  3-celled,  inferior;  .stigmas  3  or  6.  Fruit  maturing 
under  water,  many-seeded,  indehiscent. — Genera  14,  all  continents. 

1.     ELODEA  Michx. 

i'crcnnial  herbs.  Leaves  opposite  or  whorled,  crowded,  sessile,  pellucid. 
Flowers  polygamo-dioecious,  solitary  and  sessile,  arising  from  a  tubular  2-cleft 
axillary  spathe.  Staminate  flowers  minute,  with  6-parted  perianth  (3  sepals, 
3  petals),  and  9  short  stamens.  Pistillate  flowers  with  3  calyx-lobes  and  3 
petals,  its  long  calyx-tube  at  base  coherent  with  the  ovary;  ovar.y  1-celled,  with 
3  parietal  placentae;  style  capillary,  coherent  with  calyx-tube;  stigmas  3; 
stamens  3  (sometimes  rudimentary)  or  6. — Species  about  5,  North  and  South 
America.     (Greek  elodes,  marshy.) 

1.  E.  canadensis  ilichx.  Watee-weed.  Stems  slender,  elongated,  sub- 
merged, 1/4  to  2  feet  long,  varying  according  to  depth  of  the  water;  leaves 
lanceolate  to  ovate  or  linear,  1  to  3  lines  long;  staminate  flowers  breaking  off 
in  anthesis,  rising  to  the  surface  and  shedding  their  pollen  around  the  pistillate 
ones;  pistillate  flowers  rising  to  and  expanding  on  the  surface  by  means  of 
the  elongated  (2  to  10  inches  long)  calyx-tube. 

Rare  in  California :  Mendocino  Co.,  ace.  Bot.  Cal. ;  Truckee,  K.  Brandegee; 
Egg  Lake,  Jlodoc  Co.,  Baker.    Nearly  throughout  North  America. 

Refs. — Elodea  canadensis  Michx.  Fl.  Bor.  Am.  1:  20  (1803);  Anacharis  canadennis 
Planchon;    Wats.  Bot.  Cal.  2:  129  (1880). 

Jepson,  Fl.  Cal.  vol.    1, 'pp.  65-81,  Apr.   22.    1912. 
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GRAMINEAE'. 

By  A.  S.  Hitchcock, 
Systematic  Agro.stologist.  U.  S.  Department  of  Agi-iciilture. 

Mostly  herbaeeous  plauts,  with  usually  hollow  stems  (culms)  closed  at  tlie 
nodes,  and  2-ranked  leaves.  Leaves  consisting  of  two  parts,  the  sheath  and  the 
blade,  the  sheatli  enveloping  the  culm  with  the  nuirgins  usually  overlapping, 
the  blade  with  parallel  veins,  usually  narrowly  lihear;  at  the  junction  of  the 
sheath  and  blade  on  the  inside,  a  membranaceous  or  hyaline  appendage,  the 
ligule.  Inflorescence  paniculate  or  contracted  into  racemes  or  spikes,  the 
branches  usuall.v  bractless.  Flowers  usually  perfect,  small,  without  a  distinct 
periantli.  arranged  in  spikelets  consisting  of  a  shortened  axis  (raehilla)  and  2 
to  many  distichous  bracts,  the  lowest  pair  (the  glumes)  empty,  each  succeed- 
ing bract  (the  lemma)  including  a  single  flower  and.  with  its  back  to  tiie 
raehilla,  a  2-nerved  bract  or  prophyllum  (the  palea),  the  flower  and  its  lemma 
and  palea  being  called  the  floret.  At  the  base  of  the  flower,  between  it  and  the 
lemma,  two  small  hyaline  scales  (the  lodicules).  rarely  a  third  lodicule  between 
the  flower  and  the  palea.  Stamens  usually  3,  with  delicate  filaments  and 
2-celled  versatile  anthers.  Pistil  1.  with  a  1-eelled  1-ovuled  ovary,  usually  2 
styles  and  usually  plumose  stigmas.  Friiit  a  caryopsis  with  starchy  endo- 
sperm and  a  small  embryo  at  the  liase,  on  the  side  opposite  the  hilum.  Grain 
usually  inclosed  at  maturity  in  the  lemma  and  palea,  free  or  adnate  to  the  palea. 

The  stems  are  woody  in  bamboos  (cultivated  in  California  for  ornament) 
and  in  a  few  other  groups,  and  are  solid  in  corn,  sorghum  and  some  other 
large  grasses.  The  sheath  is  sometimes  grown  together  at  the  margins,  as  in 
Melica  and  Glyceria.  The  blade  in  some  tropical  grasses  is  broad  or  even  cor- 
date, and  there  is  occasionally  a  short  petiole  above  the  sheath.  The  flowers 
may  be  monoeciotis  as  in  the  cultivated  corn,  or  dioecious,  as  in  Distiehlis  and 
Monanthochloe.  One  or  both  of  the  glumes  may  be  wanting,  as  in  Paspalum 
and  Leersia.  The  lemma  may  be  sterile,  that  is,  it  may  contain  oidy  stamens, 
or  only  the  palea,  or  the  latter  ma.v  be  reduced  or  wanting,  or  the  lemma  itself 
nuiy  l)e  variously  modified  or  reduced,  as  in  the  upper  florets  of  Melica,  or 
Bouteloua.  The  stamens  are  rarely  1,  2.  or  6.  and  the  styles  ai'e  rarely  1  or  3. 
The  seed  is  free  from  the  thin  pericarp  in  Sporobolus,  Eleusine,  Crypsis  and 
Heleoehloa. — A  large  family  of  about  fiOO  genera  distributed  throughout  the 

'This  article  is  iiublislie<l  with  the  permission  of  the  Sreretary  of  .\jjrii'i'lt'ii'''- 
Unless  otherwise  stated  the  specimens  cited  are  in  the  National  Hertjarinni.  Readers  are 
especially  cautioned  against  being  misled  by  discrepancies  in  the  numbers,  as  it  occasionally 
happens  that  a  specimen  in  the  National  Herbarium  under  a  given  number  differs  from  speci- 
mens in  other  herbaria  under  the  same  number.  Furthermore  there  are  some  irregularities  in 
the  numbering  of  certain  series  of  specinu'ns  in  the  National  Herbarium.  Davy  &  Blasdale's 
numbers  are  often  duplicated  on  specimens  credited  to  Davy.  Specimens  collected  by  Heller 
&  Brown  were  also  distributed  as  collected  by  Heller.  The  data  for  many  specimens  collected 
by  Davy  in  Monterey  Co.  and  elsewhere  are  placed  on  labels  with  a  printed  heading,  ' '  Del 
Norte,  Humboldt  and  Mendocino  Counties."  This  is  misleading  only  when  the  locality  is 
not  given,  or  is  obscure  or  local,  or  is  not  to  be  found  in  the  atlases.  It  is  to  be  regretted 
that  collectors  have  so  often  omitted  the  habitat  from  the  labels.  The  keys  to  tribes  and 
genera  are  based  upon  the  groups  as  represented  in  California.  .lepson  's  Flora  of  Western 
Middle  California,  second  edition,  1911,  has  not  been  cited  under  references  except  when  it 
differs  from  the  first. — A.  S.  Hitchcock, 
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world,  ill  all  latitudes  and  altitudes  where  ai'e  found  conditions  suitable  for 
plant  growth,  but  least  abundant  in  dense  tropical  forests. 

Biblii.g. — Bentbam  &  Hooker,  Gen.  PI.  3:  1074.  1883.  Hackel  in  Engler  &  Prantl,  Pflan- 
zenfam.  2":  1.  1887  (with  .several  supplements).  The  True  Gra.sses,  Seribner  &  Southworth. 
1890  (a  translation  of  the  preceding).  Boal,  Grasses  N.  Am.  2  vols.  1896  (systematic  portion 
in  seconil  volume).  For  cultivated  grasses  see  article  on  Gramineae  in  Bailey's  Cyel.  Agric. 
and  articles  on  individual  genera  in  Bailey's  Cycl.  Hort.;  also  Farm  Grasses  of  U.  S.  by  Spill- 
man,  and  various  bulletins  of  the  U.  S.  Dept.  Agr.  Div.  Agrost.,  especially  Bull.  14,  Economic 
Grasses.  The  following  more  recent  articles  or  monographs  include  references  to  California: 
Vasey,  Ilhistr.  N.  Am.  Grasses,  Vol.  1,  Grasses  of  the  Southwest  (U.  S.  Dept.  Agr.  Div.  Bot. 
Bull.' 12.  in  2  pts.  1891);  Vol.  2,  Grasses  of  the  Pacific  Slope  (op.  cit.  Bull.  13,  in  2  pts. 
1893).  r.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  4.  1897,  including  revision  of  Hordeum  and 
Agropyron,  by  Seribner  &  Smith;  Bull.  7,  American  Grasses  I,  Bull.  17,  American  Grasses 
II,  Bull.  20,  American  Grasses  III,  the  latter  being  an  account  of  the  genera  of  N.  A. 
grasses  (all  by  Seribner);  Bull.  11,  1898,  including  a  revision  of  Calamagrostis  by  Kearney; 
Bull.  18,  1899,  a  revision  of  Sitanion  by  J.  G.  Smith ;  Bull.  21,  1900,  a  revision  of  Chaetochloa 
by  Seribner  &  Merrill;  Bull.  23,  1900,  a  revision  of  Bromus  by  Shear.  U.  S.  Dept.  Agr. 
Bur.  PI.  Ind.  Bull.  9,  1902,  a  revision  of  Spartina  by  Merrill;  Bull.  33,  1903,  a  revision  of 
Leptochloa  by  Hitchcock;  Bull.  68,  190.J,  a  revision  of  Agrostis  by  Hitchcock.  Contr.  Nat. 
Herb.  Vol.  3,  pp.  1-89.  1892,  a  Monograph  of  the  Grasses  of  the  United  States  by  Vasey, 
including  the  tribes  Maydeae  to  Agrostideae;  Vol.  10,  pp.  1-48.  1906,  a  revision  of  Festuca 
by  Piper;  Vol.  11,  1906,  a  Flora  of  the  State  of  Washington  by  Piper;  Vol.  14,  pp.  343-428, 
1912,  the  Grama  Grasses  by  Grijfiths;  Vol.  1.5,  1910,  a  revision  of  Panicum  by  Hitchcock  & 
Cha.se.  Bolander,  Genus  Meliea  in  California  (Proc.  Gal.  Acad.  4:  89-104.  1870),  Cienus  Stipa 
in  California  (op.  cit.  168-170.  1872).  Seribner,  Revision  N.  A.  Melicae  (Proc.  Acad.  Phila. 
ISSf):   40-48.  188,5). 

Subfamily  I.    PANICOIDEAE. 

Spikelets  with  1  perfect  flower,  or  with  a  second  staminate  or  neutral  flower  below.      Rachilla 
articulated  below  the  glumes,  the  more  or  less  dorsally  compressed  spikelets  falling  from 
the  pedicels  entire,  singly,  in  groups,  or  together  with  joints  of  an  articulate  rachis. 
Spikelets  in   pairs    (or  the  terminal  in  3's)    one  sessile   or  nearly   so   and   fertile,   the   other 

pediceled;    lemmas  hyaline Tribe  I.    Axdropocioxeae. 

Spikelets  not  in  pairs   (in  certain  genera  spikelets  paired  but  lemmas  firmer  than  glumes). 
Spikelets  in  groups  at  each  joint  of  the  main  axis,  falling  off  entire;  outer  glumes  larger 

than  the  florets Tribe  II.  Zoysieae. 

Spikcdets    not    in    groups,    falling    singly;    outer    or    first    glume    smaller    than    the    floret. 

Tribe  III.  P.vxiceae. 
Subfamily  II.    POAt'OIDEAE. 

Spikelets   1   to  many-flowered,   the  imperfect   or  rudimentary  floret,  if  any,   uppermost    (or   if 
below  the  fertile  one,  the  spikelet  strongly  laterally  compressed)  ;  rachilla  usually  articulated 
above  the  glumes,  these  persistent  on  the  pedicel  or  rachis  after  the  fall  of  the  florets;  spike- 
lets more  or  less  laterally  compressed.     The  spikelets  are  articulated  below  the  glumes  in 
Alopecurus,    Cinna,    Polypogon,    Notholcus,    Sphenopholis,    Spartina    and    Beekmannia,    but 
these  genera  are  distinguished  from  Subfamily  I  by  the  laterally  compressed  spikelets. 
Spikelets  more  or  less  pediceled,  in  open  or  contracted   panicles,  these  sometimes  spike-like 
but  not  1-sided. 
Spikelets  with  1  perfect  flower,  with  sometimes  a  pair  of  sterile  or  staminate  florets  below. 
Spikelets    witli    1    perfect    terminal   flower   and    a    pair   of   sterile   or   staminate    florets 

below,  these  sometimes  reduced  to  minute  bristles Tribe  IV,  Phalaride.\e. 

Spikelets   1-flowered,  the  rachilla  sometimes  prolonged  behind  the  palea  as  a   naked  or 

plumose  bristle Tribe  A'.  Aurostideae, 

Spikelets  2  to  several-flowered. 

.\wn  usually  present,  often  twisted,  borne  on  the  back  of  the  lemma  or  between  the 
teeth  of  the  bifid  apex  (awnless  in  Sphenopholis  and  Koeleria);  glumes  usually 
Iruiger  than   the  first   floret;    rachilla    ]>rol()nged  lieliiiid   the  ])alea   of  the  uppermost 

floret Tribe  VI.   Aveneae. 

.\\vn.  when  i)resei!t,  terminal,  usually  straight  (the  apex  of  the  lemma  bifid  in  Bromus, 
and  in  certain  species  of  Festuca  and  Meliea)  :  glumes  usually  shorter  than  the 
first    floret Tribe   VIII.    Festuceae. 
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Spikelets  sessile  or  nearly  so,  in  spikes,  1  to  several-flowered. 

Spikelets  in  1-sided  spikes,  usually  closely  imbricated;  spikes  digitate  or  racemose 

Tribe  VII.  Chlobideae. 
Spikelets  sessile  on  opposite  sides  of  a  more  or  less  zigzag  jointed    channeled  rachis,  form- 
ing a  terminal  spike;   leaf-blades  bearing  at  base  a  more  or  less  well-marked  pair  of 

auriculate  appendages Tribe  IX.  Hordeae. 

Tribe  I.  Andropogoneae.  Spikelets  in  pairs  (or  the  terminal  in  3 's)  on  the  usually  articvdate 
rachis  of  a  spike-like  raceme,  one  sessile  and  fertile,  the  other  pediceled  and  perfect, 
staminate,  neuter  or  reduced  to  a  rudiment.  Glumes  more  or  less  indurated.  Lemmas 
smaller  than  the  glumes,  hyaline,  that  of  the  fertile  florot  usually  awned. 

Spikelets    awnless 1.     Imperata. 

Spikelets  awned. 

Spikelets  in  pairs,  in  racemes,  these  aggregated  in  a  dense  infloresconcr.  .  .3.     An'dropogon. 

Spikelets   in   3  's,   in  an   open   panicle 2.     HoLCUs. 

Tribe  II.  Zoysieae.  Spikelets  in  groups,  each  group  falling  as  a  whole  from  the  axis;  glumes 
firmer  than  the  lemma,  the  first  usually  larger  than  the  second;  spikelets  1  or  2-flowered, 
perfect  or  with  staminate  spikelets  intermixed.  Only  one  genus,  Pleuraphis  (no.  4), 
in   California.       To  this  tribe  belongs   the   Korean   lawn   grass    (Zoysia  pungens   Willd.), 

uccasionally  cultivated   for  lawns 4.     Pleubaphis. 

Tribe  III.  Paniceae.    Spikelets  all  alike,  the  first  glume  when  present,  shorter  than  the  floret, 
the  first  or  lower  lemma  similar  to  the  glumes  in  texture,  enclosing  a  staminate  flower, 
or  only  a  palea,  or  entirely  empty,  the  second  or  upper  lemma  and  palea  indurated,  en- 
closing a  perfect  flower  and  persisting  as  a  covering  to  the  fruit. 
Spikelets  not  surrounded  by  bristles. 

Fruit   cartilaginous-indurated,   the   margins   of   the   lemma    not    inroUed;    inflorescence    of 
slender,  more  or  less  digitate,  spike-like  racemes;  our  species  annual... 5.     Diuit.ibia. 
Fruit  indurated,  the  margins  inrolled;    inflorescence  paniculate  or  spike-like,  not  digitate 
in  our  species. 

Spikelets   plano-convex,   imbricated   in   spike-like   racemes 6.       P.4SP.\I.UM. 

Spikelets  not  conspicuously  planoconvex. 

Fertile  palea  included  at  tip;  fruit  not  pointed;  inflorescence  paniculate.  .7.     Panicum. 

Fertile  palea  free  at  tip;   fruit  pointed;  spikelets  in  racemes,  these  in  panicles 

8.       ECHINOCULOA 

Spikelets   subtemled   or   surrounded   by   bristles    (sterile   branchlets) 9.       Set.\bi.\. 

Tribe  IV.  Phalarideae.      Spikelets  with  1  terminal  perfect  floret  and  a  pair  of  sterile  florets 
below,  the  group  articulated  above  the  glumes  and  falling  entire;  sterile  florets  sometimes 
staminate,  but  usually  small,  or  reduced  to  mere  rudiments  or  pedicels. 
Glumes   strongly   compressed,   boat-shaped;    sterile   lenmias   empty,   narrow,   bristle-form    or 

scale-like,  much   shorter  than  the  indurated   fertile  lemma 10.     Phalabis. 

Glumes   not   strongly   compressed   or   boat-shaped ;    sterile   lemmas   ovate   or   oblong,   longer 
than   the   fertile   lemma. 

Sterile  lemmas,  empty,  dorsally  awned;  inflorescence  spike-like 11.     Anthoxanthum. 

Sterile  florets  staminate;  inflorescence  a  somewhat  open  panicle 12.     Hieeochloe. 

Tribe  V.  Agrostideae.      Spikelets    1-flowered,    the   raehilla   sometimes   prolonged   behind   the 
palea  as  a  naked  or  pUmiose  bristle;  glumes  usually  as  long  as  or  longer  than  the  lemma. 
Lemma  indurated,   usually  long-awned.   a  well   marked   cnllus   at   base. 

Awn   trifid    13.     Aristida. 

Awn    simple. 

Awn  geniculate  and  twisted,  usually  more  than  i^   inch  long 14.     Stipa. 

Awn  straight  or  curved,  less  than  li   iuch  long 15.     Obyzopsis. 

Lemma    membranaceous    (rather    firm    in    Muhlenbergia),    usually    more    delicate    than    the 
glumes. 

Inflorescence  a  flat-topped  head,  subtended  by  2  inflated  sheaths 17.     Cbypsis. 

Inflorescence  sometimes  capitate  but  not  flat-topped. 

Lemma   awned   or   mucronate   from   the   tip 16.     Muhlenbergia. 

Lemma    awnless    or    dorsally    awned. 

Glumes  conspicuously  compressed-carinate;  spikelets  in  dejise  spike-like  panicles. 

Lemma  awnless ;  glumes  abruptly  aristate 18.     Phleum. 

Lemma  awned  below  the  middle;  glumes  not  aristate 19.     Alopecurus. 
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Glumes  not  conspicuously  compressed. 

Pericarp  loosely  enclosing  the  seed ;  inflorescence  an  open  panicle .  .  20.     Sporobolus. 
Pericarp  adherent  to  the  seed;  inflorescence  open  or  contracted. 

Glumes    long-awned     22.     Polypogon. 

Glumes    awnless,    or    short-awnod. 

Inflorescence  a  long  slender  dense  spike-like  panicle 21.     Epicampes. 

Inflorescence  often  contracted  but  not  conspicuously  elongated. 

Palea  l-nerved,  or  apparently  so 23.     Cinna. 

Palea  plainly   2-nerved    (sometimes   nerveless    or    wanting). 

Glumes  pliunose-ciliate ;   inflorescence  an  ovoid  head 28.     Lagdrus. 

Glumes  not  plumose. 

Glumes  saccate  at  base,  much  longer  than  the  lemmas.  .25.     Gastridium. 
Glumes  not  saccate  at  base. 

Rachilla  not  prolonged  behind  the  palea  (except  in  A.  thurberiana)  ; 
callus  hairs  short  or  none  (except  in  A.  hallii) .  . .  .24.     Agrostis. 
Rachilla  prolonged  behind  the  palea  as  a  usually  hairy  bristle. 

Lemma  awned  from  the  back;   callus  hairs  long 

26.    Calamagrostis. 

Lemma  avrnless;    callus   hairs   short 27.     Ammophila. 

Tribe  VI.  Aveneae.  Spikelets  2  to  several-flowered,  in  open  or  contracted  panicles;  rachilla 
prolonged  behind  the  uppermost  floret  (except  in  Aira)  ;  glumes  usually  longer  than  the 
first  floret;  1  or  more  of  the  lemmas  awned  on  the  back  or  from  the  teeth  of  the  bifid 
apex  (usually  awnless  in  Koeleria  and  Sphenopholis)  ;  callus  and  usually  the  rachilla 
joints    hairy. 

Rachilla  not    prolonged;    spikelets    2-flowered,    perfect 30.     Aira. 

Rachilla  prolonged  behind  the  uppermost  floret ;   spikelets  2  to  several-flowered. 

Articulation   below   the   glumes,   the   spikelets   falling   entire   or   the   glumes   and   lowest 
florets  together. 

Glumes  much   exceeding  the   2   florets;   spikelet   awned 29.     Notholcu.s. 

Glumes  exceeded  by  the  upper  floret;  spikelet  awnless 33.     Sphenopholis. 

Articulation  above  the  glumes. 

Awns  wanting  or  but  a  mueronate  tip 34.     Koeleria. 

Awns  present. 

Awns  from  between  the  teeth  of  the  bidentate  apex  of  the  lemma,  flattened,  twisted. 

36.     Danthonia. 
Awns  dorsal,  not  flattened. 

Lemmas  more  than  %  inch  long 35.     Avena. 

Lemmas  less  than  %  inch  long. 

Lemmas  keeled;   awn  from  above  the  middle 32.     Tbisetum. 

Lemmas  convex;   awn   from  below  the  middle 31.     Deschampsia. 

Tribe  VII.  Chlorideae.      Spikelets    1   to   several-flowered,   sessile   in    1-sided   spikes;    spikes 
digitate   or   racemose;    lemma   awnless   or  awned   from  between   teeth;    spikelets   usually 
compressed  and   closely  imbricated    (more   distant   and   often   slightly  pediceled  in  Lep- 
tochloa). 
Spikes  digitate. 

Plants  perennial,  extensively   creeping 37.     Cynodon. 

Plants  annual,  more  or  less  spreading  but  not  creeping. 

Perfect   florets   2   or   more,   awnless 42.     Eleusine. 

Perfect   floret   1    (long-awned) 39.     Chloris. 

Spikes  racemose. 
Spikelets  1-flowered. 

Glumes  narrow,    unequal     38.     Spartina. 

Glumes  broad,    boat-shaped,    equal 41.     Beckmannia. 

Spikelets  with  more  than   1  floret. 

Lemmas  3-awned;  spikelets  imbricated,  with  only  1  perfect  floret 40.    Bouteloua. 

Lemmas    1-awned    or   awnless;    spikelets   somewhat   distant,   with    3    to   several   perfect 

florets    43.     Leptochloa. 

Tribe  VIII.  Festuceae.  Spikelets  2  to  many-flowered,  pedicellate  in  racemes  or  in  open  or 
contracted    panicles    (spikes    in    Orcuttia;    solitary    in    Monanthochloe)  ;    glumes    usuallj 
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shorter   tliau    the    first    lemma;    lemmas    aimless    or   with    a    straiglit    (rarely    bent)    avvn. 
terminal  or  from  between  the  teeth  of  a  bidentate  apex. 
Spilielets  of  two  kinds  in  the  same  inllorescence,  perfect  and  sterile;  spikelets  fasciculate  in 

1-sided   panicles    57.     L.\m.irckia. 

Spikelets   all   alike   in    the   same    inflorescence. 

Plants  dioecious;  perennials  with  creeping  rhizomes  or  stolons   (a   few  species  of  Poa  are 
dioecious). 

Spikelets   solitary,   concealed    in   the   axils   of   short   crowded    rigid   leaves 

44.        MONANTHOCHLOE. 

Spikelets   in   exserted    panicles 54.     Distichlis. 

Plants  not  dioecious. 

Eachilla  or  lenunas  provideil  with  long  hairs  exceeding  the  glumes  in  length;  tall  reeds. 

Hairs  on  lemmas,    the    raehilla    naked 4().     Arundo. 

Hairs  on  the    raehilla    only 47.     Phr.\gmites. 

Bacbilla   and  lemmas  naked  or  the  hairs  shorter  than  the  glumes. 

Spikelets   sessile,    in    short    terminal    spikes;    lemmas    5-toothed;    low    annual 

45.     Orcuttia. 
Spikelets   in   racemes   or   in   open   or   contracted   panicles. 
Lemmas  3-nerved. 

Lemmas  pilose    on    the    nerves,    longer    than    the    glumes;    callus    densely    villous. 

48.     Tridens. 
Lemmas  sometimes  pubescent  but  not  pilose  on  the  nerves;  callus  not  villous. 

Glumes  equaling  or  exceeding  the  spikelet 49.     Dissanthelium. 

Glumes  shorter  than   the  first  floret .50.     Eragrostis. 

Lemmas    5    to    many-nerved. 

Spikelets  nearly  sessile  in  dense   1-sided  clusters  at   the  ends  of  the   few  panicle 

branches     56.     Dactylis. 

Spikelets  not  in  dense  1-sided  clusters. 

Lemmas  flabelliform.  many-nerved,  petal-like    51.     ANTHOciiLnA. 

Lemmas  not  flabelliform. 

Palea   appendaged    on    the    keels;    inflorescence    a    simple    raceme 

53.     Pleuropogon. 
Palea  not  appendaged. 

Spikelets    very    broad,    much    compressed,    cordate;     lemmas    cordate 

55.     Briza. 
Spikelets   not   broad   and   cordate. 

Lemmas  keeled,   awnless    (keeled   in   some   species    of   Bromus    but    the 

bifid   tip    acuminate    or   awned) 58.     PoA. 

Lemmas  convex    or    keeled    only    at    summit. 

Glumes  large,    mendiranaceous    or    papery,    scarious-margined ;    upper 
2  or  3  lemmas  empty,  convolute  around  each  other.  .52.     Melica. 
Glumes  not    scarious-margined;    upper    lemmas    not    empty    and    con- 
volute around  each  other. 

Nerves  of  lemmas  5  to  9,  parallel,  prominent 59.     Glvceria. 

Nerves  of  lemmas  not  prominent,  or  not  equally  so. 

Lemmas  obtuse,    awnless,    scarcely    nerved 60.     Puccin'ellia. 

Lemmas  acute  or  awned,  or,   if  obtuse,  awned  between  the  teeth 
of  the  bifid  apex. 
Lemmas   entire,   acute   or  awned    from   the   apex    (very   narrow 

teeth   in   P.   elmeri   etc) 61.     Pestuca. 

Lemmas   bifid   at   apex    (except    B.    brizaeforniis),    the   awn    if 
present  from  between  the  teeth 62.     Bromus. 

Tribe  IX.  Hordeae.    Spikelets  1  to  several-flowered  (the  uppermost  floret  imperfect),  sessile 
on  opposite  sides  of  a  flattened  or  channeled  rachis  forming  a  spike;    glumes  sometimes 
small  or  wanting,  sometimes  placed  in  pairs  in  front  of  the  spikelet;  auricular  appendages 
borne  at  the  top  of  the  sheath  on  each  side  at  base  of  blade. 
Spikelets  solitary  at  each  joint  of  the  rachis   (occasionally  double  in   Agropyron). 
Spikelets  placed  edgewise  to  the  rachis,  the  lateral  ones  with  a  single  glume. 

■     Spikelets  several-flowered    63.     LoLiuM. 

Spikelets  1-flowered    64.     Monbrma. 
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Spikelets  placed  flatwise  to  the  rachis,  all  with  2  glumes. 

Spikelets  several-tlowereil     67.     Agropyron. 

Spikelets  l-flowered;    spikes   very   slender. 

Lemma  awnless     65.     Lepturus. 

Lemma  awned     66.     Scribnebia. 

Spikelets,  at  least  some  of  them,  in  2  "s  or  3 's  at  each  joint  of  the  rachis. 

Spikelets  1-flowered,  not  all  alike,  in  3's,  the  lateral  pair  pediceled 68.     Hordeum. 

Spikelets  2  to  6-flowered,  all  alike,  usually  in  2  's. 

Glumes  minute    or    wanting;    spikes    loose 71.     Hystrix. 

Glumes  about  as  large  as  the  lemmas;   spikes  dense. 

Axis  of  spike  continuous,  not  disarticulating  at  maturity;    glumes  broad  or  narrow 

but  not  greatly  elongated 69.     Elymus. 

Axis  of  spike  disarticulating  at  maturity;    glumes  usually  setaceous  and  elongated. 

70.       SiTANION. 

Trike  I.    ANDROPOGONEAE. 
1.     IMPERATA  Cyrillo. 

Spikelets  1-flowered.  in  pairs,  nil  alike,  iiiieqnally  pedicellate,  articulated  with 
the  pedicels,  densely  clothed  with  long  silky  hairs.  Ghime.s  2,  membranaceous, 
long-villous.  Sterile  and  fertile  lemmas  membranaceous,  glabrous,  the  latter 
narrow,  its  palea  broad,  truncate,  toothed,  surrounding  the  ovary.  Erect 
perennial  grasses  with  densely  villous  spike-like  terminal  panicles. — Warm  re- 
gions of  the  world,  about  5  species.     (The  Italian  naturalist  Ferrante  Imperate.) 

1.  I.  hookeri  Kupr.  Culins  erect  from  creeping  rhizomes,  3  to  5  feet  high, 
glabrous;  sheaths  glabrous;  ligule  long-villous;  blades  elongated,  the  lower 
narrowed  at  the  long  conduplicate  base,  4  to  6  lines  wide,  acuminate,  glabrous, 
the  upper  shorter,  the  uppermost  much  reduced;  panicle  dense,  6  to  12  inches 
lono:  pale  or  tawny,  or  somewhat  rose-tinted,  soft,  silky;  spikelets  about  II/2 
lines  long,  clothed  Avith  hairs  twice  as  long. 

Desert  regions,  from  southern  California  to  New  Mexico  and  sovith  into  Mexico. 

Locs. — Tulare  Co.,  Palmer  2748  in  1892;   Inyo  Co.,  Coville  4'  Funston  219,  240;  San  Ber- 
nardino, Parish  Bros.  1031;  Colorado  Desert,  Wilder  1077. 

Ref. — Tmperata  hookeri  Rupr.;  Andersson,  Of  v.  Vet.  Akad.  Forh.  12:   160.  18.55. 


Ere.mochloa  leersioides  Hack,  in  DC.  Monogr.  Phan.  6 :  264.  1889.  Ischae- 
tiiiim  leersioides  Munro,  Proe.  Am.  Acad.  4:  363.  1860;  Thurb.  in  Wats.  Bot.  Cal. 
2:  262.  1880.  Thurber  states  that  this  was  "collected  in  San  Francisco,  near  a 
Chinese  Warehouse,  Bolander."  It  is  a  native  of  China  and  has  not  since  been 
collected. 

2.     HOLCUS  L. 

Spik-elets  in  3's,  terminating  the  branchlets  of  the  panicle,  the  central  spike- 
h'l  l-tlowere<l,  sessile,  perfect,  the  lateral  pedicellate,  staminate.  Glumes  2, 
hard  and  shining.  Sterile  lemma  hyaline.  Fertile  lemma  small  and  thin,  bear- 
ing a  geniculate  awn.  Palea  minute.  Annual  or  perennial  grasses  with  ter- 
minal, open  or  contracted  panicles. — Species  2,  natives  of  the  Old  World,  one, 
H.  Sorghum  L.  (Andropogon  sorghum  Brot. ;  Sorghum  vulgare  Pers.),  being 
widely  cultivated  under  the  name  of  Sorghum,  Cane,  Milo  Maize,  Durra,  Kafir 
etc.    (An  oil]  Latin  name  for  a  grass,  probably  from  the  Greek  holcos,  attractive.) 

1.  H.  halepensis  L.  Johnson  Grass.  An  erect  glabrous  robust  plant,  with 
extensively  creeping  rhizomes;  culms  2  to  4  feet  high;  blades  flat,  3  to  9  lines 
wide,  the  midrib  prominent,  white;  panicle  6  to  10  inches  long,  more  or  less 
spreading;  fertile  spikelets  aliout  2V-;  lines  long,  the  glumes  pubescent,  becom- 
ing glabrate  and  shining;  staminate  spikelets  narrow,  2  lines  long,  on  pedicels 
IVi;  lines  long,  the  glumes  membranaccons.  nerved,  glabrous. 
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Introduced  from  the  Old  World.  Oceasioual  from  Santa  Barbara  southward 
along  the  coast.  A  valuable  forage  grass  but  having  a  tendency  to  become  a 
troublesome  weed. 

Locs. — Santa  Barbara,  Chase  5612;  Pasadena,  Grant  4133;  Santa  Ana,  Airams  1765; 
Escondido,  Chandler  5351. 

Kefs. — HoLcus  halepensis  L.  Sp.  PI.  1047.  1753.  Andropogon  halepensis  Brot.  Fl.  Lusit. 
1:  89.  1804.  A.  sorgMim  Brot.  var.  halepensis  Hack,  in  DC.  Monogr.  Phan.  6:  502.  1889; 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  29.  1901.  Sorghum  halepense  Pers.  Syn.  1:  101.  1805; 
Abrams,  Fl.  Los  Ang.  21.  1904. 

3.     ANDROPOGON  L. 

Spikelets  in  pairs  (or  the  terminal  in  3's)  at  each  joint  of  the  articulate  and 
usually  hairy  rachis,  one  sessile,  perfect,  1-flowered,  the  other  pedicellate,  stani- 
inate,  neutral,  or  reduced  to  a  pedicel.  Glumes  of  fertile  spikelet  2,  the  fir.st 
more  or  less  indurated,  flattened  on  the  back,  with  2  prominent  nerves  near 
the  margin,  the  central  less  prominent,  the  second  glume  as  long  as  the  first, 
keeled.  Sterile  and  fertile  lemmas  hyaline,  the  latter  awned.  Palea  minute  or 
wanting.  Annual  or  perennial,  usually  coarse  grasses  with  terminal  and  often 
axillary  inflorescence  of  one  to  many  spikes. — Species  numerous,  probably 
about  200,  widely  distributed  in  both  hemispheres,  except  the  colder  regions. 
(Greek,  aner,  man,  and  pogon,  beard,  referring  to  the  hairy  pachis.) 

1.  A.  barbinodis  Lag.  Culms  tufted,  erect  or  somewhat  spreading  at  base, 
2  to  4  feet  high,  glabrous  except  the  densely  ascending-hispid  nodes;  sheaths 
glabrous;  blades  II/2  to  3  lines  wide,  flat,  scabrous  above,  the  upper  much 
reduced :  panicle  2  to  3  inches  long,  consisting  of  several  appressed  or  ascending 
silky-white  racemes,  somewhat  flabellately  aggregated  near  the  summit  of  the 
culm ;  glumes  of  sessile  spikelet  21/2  lines  long,  the  awn  about  10  lines  long, 
geniculate  at  the  middle,  tightly  twisted  below  the  bend,  loosely  twisted  above. 

Dry  hills  from  Santa  Barbara  to  San  Diego,  east  to  New  Mexico  and  south 
into  Mexico. 

IjOcs. — Santa  Barbara,  Elmer  3760;  Los  Angeles,  Grant  3461;  Santa  Monica  Mts.,  Abrams 
3110;  Santa  Catalina  Island,  Trask;  San  Diego,  Baker  3406. 

Bet's. — Andropogon  bakbixodis  Lag.  Gen.  &  Sp.  Nov.  3.  1816.  A.  saccharoides  [Swartz, 
misapplied  by]   Abrams,  Fl.  Los  Ang.  21.   1904. 

Tribe  II.  ZOYSIEAE. 
4.  PLEURAPHIS  Torr. 
Spikelets  in  3  's  at  each  joint  of  the  inarticulate  rachis,  villous  at  base,  all  sessile 
and  falling  ofl:  together.  Central  spikelet  1-flowered,  perfect ;  glumes  2,  the  sum- 
mit cleft  into  several  awn-like  divisions.  Lateral  spikelets  staminate,  1  or  2- 
flowered.  Perennial,  wiry  or  woody  grasses  with  creeping  rhizomes  and  terminal 
spikes. — Species  3,  in  the  Sonoran  region.  ( Greek  pleura,  side,  and  raphis, needle, 
referring  to  the  awn  on  the  side  of  the  glume  in  the  type  species,  P.  jamesii.) 

Culms  felty-pubescent    1.     P.   rigida. 

Culms  glabrous  or  sliglitly  puberulont 2.     P.  jamesii. 

1.  P.  rigida  Thui-b.  Culms  numerous,  felty-pubescent,  glabrate  and  sca- 
brous above,  ^Y■2  to  3  feet  high ;  leaves  felty  or  glabrous,  usually  woolly  around 
the  top  of  the  sheath ;  blades  1  to  2  inches  long,  or  longer  on  sterile  shoots, 
1  to  2  lines  wide,  more  or  less  involute,  acuminate  into  a  rigid  coriaceous  point ; 
spikelets  about  4  lines  long;  glumes  of  central  spikelet  broadened  upward 
from  a  narrow  base,  woolly-ciliate,  several-awned  from  the  tip,  a  stronger 
dorsal  awn  from  about  the  middle ;  lemma  3-nerved,  enclosing  the  palea  and  a 
rudimentary  second  floret,  the  nerves  villous  on  the  back,  extending  into  deli- 
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cate  awns  between  the  ciliate  lobes  of  the  apex;  lateral  spikelets  similar,  nar- 
rower, the  glumes  less  awned  at  the  tip,  the  second  floret  similar  to  the  first. 

Mohave  and  Colorado  deserts,  east  to  Arizona  and  south  into  Mexico. 

Locs. — Palm  Springs,  Parish  414.5;  Whitewater,  Parish  Bros.  880;  Newberry,  Chase  .5787; 
Barstow,  Hall  <f-  Chandler  6844;  Mountain  Spring,  Srhocnfeldt  3082;  San  Felipe,  Brandegee 
89;  San  Jacinto  Mts.,  Eall  2118. 

Eefa. — Pleukaphis  rigida  Thurb.  in  Wats.  Bot.  Cal.  2:  293.  1880.  Eilaria  rigida  Benth.; 
Scribn.  Bull.  Torr.  Club  9:   33.  1882. 

2.  P.  jamesii  Torr.  Galleta.  Culms  glabrous,  the  nodes  villous;  sheaths 
glabrous  or  slightly  scabrous,  sparingly  villous  around  the  short  membran- 
aceous ligule;  blades  mostly  1  to  2  inches  long,  1  to  2  lines  wide,  rigid,  soon 
involute,  the  upper  reduced;  spikelets  3  to  4  lines  long,  long-villous  at  base; 
glumes  of  central  spikelet  pubescent,  cuneate,  2-lobed,  the  lobes  2  or  3-awned, 
the  central  nerve  between,  extending  from  below  the  middle  into  an  awn  some- 
what longer  than  the  others,  the  awns  all  minutely  plumose ;  lemma  erose  at 
apex,  glabrous,  3-nerved,  the  nerves  parallel,  the  central  extending  into  a 
short  awn ;  glumes  of  lateral  spikelets  narrow,  pubescent,  the  first  unsym- 
metrical,  5-nerved,  the  second  nerve  on  one  side  extending  into  a  dorsal  awn 
from  below  the  middle,  the  apex  unequally  2-lobed,  the  sinus  extending  down 
about  half-way  to  the  point  of  departure  of  the  awn,  the  lobes  minutely  ciliate ; 
second  glume  5-nerved,  awnless,  entire,  ciliate,  conduplicate  around  the  floret; 
lemma  as  in  fertile  spikelet;    stamens  2. 

Deserts  of  Inyo  Co. :  Argus  IMts.,  Hall  &  Chandler  7086 ;  Coso  Mts.,  Coville  & 
Funston  915.    Extends  east  to  Wyoming  and  Texas,  and  south  into  Mexico. 

Refs. — Pleukaphis  jamesii  Torr.  Ann.  Lye.  N.  Y.  1 :  148.  pi.  10.  1824.  Silaria  jamesii 
Benth.   Jour.    Linn.    Soc.    Bot.    19:    62.    1881. 

Tribe  III.     PANICEAE. 

5.     DIGITARIA  Scop. 

Spikelets  with  1  perfect  flower,  sessile  or  short-pedieeled,  solitary  or  in  2's 
or  3's,  in  2  rows  on  1  side  of  a  continuous  narrow  or  winged  rachis,  forming 
slender  spike-like  racemes,  aggregated  toward  the  summit  of  the  culm.  Glumes 
1  to  3-nerved,  the  first  small,  sometimes  obsolete.  Sterile  lemma  5-nerved, 
membranaceous.  Fertile  lemma  leathery-indurated,  papillose-striate,  with  a 
flat  hyaline  margin.  Annual  or  perennial,  mostly  weedy  grasses  with  subdigi- 
tate  inflorescence. — Species  about  50,  mostly  natives  of  the  warmer  parts  of  the 
Old  World,  several  species  being  introduced  weeds  in  the  New  World.  (Greek 
digitus,  a  finger.) 

].  D.  sanguinalis  Scop.  Crab-grass.  Annual,  usually  much-branched  at 
base;  culms  1  to  3  feet  long,  genieulate-spreading,  or  creeping  and  rooting  at 
the  nodes,  the  flower-stalks  more  or  less  erect;  sheaths  more  or  less  papillose- 
hirsute;  blades  lax,  3  to  5  inches  long.  2  to  5  lines  wide,  often  pilose;  racemes 
3  to  12,  subdigitate,  2  to  5  inches  long;  rachis  with  lateral  angles  winged; 
spikelets  in  pairs,  IY2  to  1%  lines  long,  usually  appressed-pubescent  between 
the  smooth  or  scabrous  nerves;  pedicels  angled;  first  glume  minute;  second 
glume  about  ^(^  ^s  long  as  the  spikelet. 

A  native  of  the  Old  World,  now  a  common  weed  in  the  warmer  parts  of  the 
western  hemisphere.  Cultivated  soil  and  waste  places,  central  and  southern 
parts  of  the  state,  especially  in  the  interior  valleys. 

Refs. — DiGiTARiA  SANGUINALIS  Scop.  Fl.  Cam.  ed.  2.  1:  .52.  1772.  Panicum  sanguinale 
h.  Sp.  PI.  57.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  258.  1880;  Davy  in  Jepson,  FI.  W.  Mid. 
Cal.  31.  1901.  Syntherisma  sanguiimlis  Dulac.  Fl.  Haut.  Pyr.  77.  1867;  Abrams,  Fl.  Los  Ang. 
23.   1904. 
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6.     PASPALUM  L. 

Spikelets  l-tiowered,  phmo-oonvex.  nearly  sessile,  placed  with  the  back  of 
the  fertile  lemma  toward  the  rachis,  solitary  or  in  pairs,  in  2  rows  on  1  side  of 
a  continuous  narrow  or  dilated  rachis,  forming  simple  spike-like  racemes. 
First  glume  usually  obsolete  (often  present  in  our  species).  Second  glume  and 
sterile  lemma  membranaceous,  about  as  long  as  the  indurated  fertile  lemma. 
Perennials,  with  1  to  several  racemes  at  the  summit  of  the  culm  and  branches. — 
Species  numerous,  probably  200,  in  the  warmer  parts  of  both  hemispheres. 
(Paspalos,  a  Greek  name  for  millet.) 

1.  P.  distichum  L.  I'ulms  erect  from  a  decumbent  rooting  base,  with  numer- 
ous creeping  rhizomes,  glabrous,  or  the  nodes  pubescent,  1  to  2  feet  high; 
sheaths  glabrous  or  sometimes  pubescent;  blades  flat,  glabrous,  rarely  pu- 
bescent, 2  to  4  inches  long,  the  upper  shorter ;  racemes  2,  the  second  4  to  5  lines 
below  the  first,  sometimes  a  third  below  the  second,  more  or  less  pilose  at  base, 
slender,  ascending  or  appressed,  usually  1  to  2  inches  long;  spikelets  ellip- 
tical, 11/2  lines  long;  first  glume  sometimes  wanting,  sometimes  nearly  as  long 
as  spikelet,  glabrous;   second  glume  pubescent;   sterile  lemma  glabrous. 

Along  the  seacoast  (Crescent  City,  Davy  tO  Blasdale  5937)  and  in  ditches  and 
wet  places  in  the  interior,  central  and  southern  portions  of  the  state  (Pierced, 
Hitchcock  3211;  Los  Angeles,  Grant  1196);  rarely  northward.  Common  in 
tropical  America  and  extending  north  in  the  Eastern  coastal  plain  as  far  as 
Virginia. 

Refs. — Paspalum  distichum  L.  Syst.  Nat.  ed.  10.  2:  855.  1759;  Thurb.  in  Wats.  Bot. 
Cal.  2:  257.  1880;  Da\-y  in  Jepson,  Fl.  W.  Mid.  Cal.  30.  1901;  Abrams,  Fl.  Los  Ang.  22.  1904. 
Panicum  ■polyrhizum  Presl,  Eel.  Haenk.  1:  296.  1830,  the  type  from  "Monte-Key",  Cal.,  is 
in  the  herbarium  of  the  German  University  at   Pra^'iie. 

7.  PANICUM  L. 
Spikelets  with  1  perfect  flower  and  a  staminate  or  neutral  flower  below. 
Glumes  unequal,  first  often  minute,  second  usually  about  equaling  the  sterile 
lemma,  the  latter  usually  enclosing  a  palea  and  sometimes  a  staminate  flower. 
Fertile  lemma  and  palea  indurated,  the  former  inrolled  at  the  margins.  Annuals 
or  perennials  of  various  habit,  with  spikelets  borne  in  panicles. — Species  numer- 
ous, probably  350,  in  the  warmer  regions  of  both  hemispheres.  (An  ancient 
Latin  name  for  the  millet,  Setaria  italica.) 

Plants  annual. 

Fruit  transversely  rugose   1.     P.  arizonirum. 

Fruit  smooth. 

First  glume  not  over  %  the  length  of  the  spikelet,  truncate  or  broadly  triangular;  sheaths 

smooth    2.     P.   dicliotomifiorum. 

First  glume  as  much  as  i-o  the  length  of  the  spikelet,  acute  or  acuminate;  sheaths  hispid. 

Panicle  drooping    6.     P.   miliaceum. 

Panicle  erect. 

Panicle  more  than  i^  the  length  of  the  entire  plant. 

Spikelets  1  to  H4  lines  long 3.     P.  capiUnre. 

Spikelets  1%  to  1%  lines  long 4.     P.  barbipulvinatum. 

Panicle  not  more  than  y^  the  entire  height  of  plant;   spikelets  1%  to  1%  lines  long. 

5.     P.  hirticaule. 
Plants  perennial. 

Spikelets  3   to   3%    lines  long 7.     P.   urvilleanum. 

Spikelets   %    to   1%    lines   long. 

Spikelets  turgid,  strongly  nerved,  sparsely  hispid,  1%  lines  long...  14.     P.  scribnerianum. 
Spikelets  not  turgid  or  strongly  nerved,  pubescent,  not  over  IVU  lines  long, 

Spikelets  about  1%  lines  long 13.     P.  sluutense. 
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Spikflpts   not    over    1     liiii'    linij;. 

Shoatlis  glabrous    S.     P.    liitdln  imeri. 

Sheaths  pubescent. 

Plants  velvety-pubescent   12.     P.  thermnle. 

Plants   more   or   less   pubescent    but    not   velvety. 

Vernal  blades  glabrous   above    10.     P.    oecidentalc. 

A'ernal  blades  pubescent   above. 

Upper  surface  of   blarles   p'lo.se;    HUliuunal    fiirni    deeumbeut-spreacling 

11.     P.  pacifi'Cum. 
Upper  surface  of  blades  appressed-pubescent ;  autumnal  form  erect  or  ascend- 
ing     9.     P.    huachucae. 

A.  True  Panicum.  Annuals  or  perennials  of  various  habit,  but  not  forming 
winter  rosettes  of  leaves  different  in  appearance  from  the  culm  leaves. 
nor  presenting:  a  distinct  vernal  and  autumnal  aspect. 

1.  P.  arizonicum  Scribn.  &  Merr.  Annual;  culms  usually  branching  from 
the  base,  glabrous  except  below  the  panicle,  8  inches  to  2  feet  high ;  nodes 
sometimes  slightly  puliescent :  sheaths  glabrous  to  strongly  papillose-pubescent; 
blades  2  to  6  inches  long,  3  to  6  lines  wide,  glabrous  or  papillose-hispid  beneath ; 
panicles  long-exserted,  finely  piibescent  and  copiously  papillose-hirsute,  3  to  9 
inches  long,  the  branches  solitary,  asi-ending,  few-flowered;  spikelets  nearly  2 
lines  long,  obovate-elliptical,  abrujitly  pointed,  densely  hirsute  to  glabrous, 
borne  on  very  short  appressed  branchlets. 

Open  ground;  Jamaeha,  San  Diego  Co.,  Catihij  (the  only  California  specimen 
seen)  to  western  Texas  and  south  into  southern  Mexico. 

Ref.— P.V-Nicu.M  .ARIZONICUM  Scribn.  &  Merr.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  32:  2.  1901. 

2.  P.  dichotomiflorum  Michx.  Annual,  usually  much-branched  from  a  ge- 
niculate base,  smooth  throughout ;  culms  rather  succulent,  2  to  3  feet  high ; 
blades  4  to  20  inches  long,  about  14  inch  wide;  panicles  4  to  12  inches  long, 
finally  spreading:  spikelets  li/4  lines  long,  narrowly  oblong-ovate,  acute, 
faintly  7-nerved,  the  first  glume  short,  truncate,  about  i/t  the  length  of  the 
spikelet. 

Low  ground  and  cultivated  soil;  Fresno,  Bioletti  140,  the  only  California 
specimen  seen.    Common  in  Eastern  U.  S. 

Refs. — Panicum  dichotomiflorum  Michx.  Fl.  Bor.  Am.  1:  48.  1803.  This  species  has 
been  incorrectly  referred  by  American  botanists  to  P.  proliferum  Lam.  of  the  Old  World. 

3.  P.  capillare  L.  Old-witch  Grass.  Annual,  erect,  1  to  2  feet  high ;  foli- 
age pMpil]os(>-hispid ;  blades  4  to  10  inches  long,  I/4  to  V2  inch  wide;  panicle 
large  and  diffuse,  often  %  the  length  of  the  entire  plant,  included  at  the  base 
until  maturity,  the  whole  panicle  finally  breaking  away  and  rolling  before  the 
wind ;  spikelets  about  1  line  long,  elliptic ;  first  glume  acute,  1/.  as  long  as 
spikelet,  5  to  7-nerved. 

Open  ground,  cultivated  soil,  and  river  banks,  a  common  weed  in  Eastern 
n.  S.  Pinegrove,  Amador  Co.,  TJansen  599,  the  only  specimen  seen  from  Cali- 
fornia. 

Refs. — Panicum  capillare  L.  Sp.  PI.  .'SS.  1753.  The  species  described  under  this  name 
in    western    floras    is    usually    P.    barbipulvinatuin. 

4.  P.  barblpulvinatum  Nash.  Closely  resembling  P.  capillare  of  which  it  is 
the  western  ri'iircseiitative,  but  differing  in  its  stouter  habit,  shorter,  less 
pubescent  blades  crowded  toward  the  base  of  the  plant,  and  especially  in  the 
larger  spikelets,  about  W^  lines  long. 

Open  ground  and  cultivated  soil  at  moderate  altitudes  throughout  the  state 
and  extending  from  Rritish  Columbia  to  Texas. 
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Kefs. — Panicum  barbipulvinatum  Nash  in  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1 :  21.  1900.  Thia 
species  is  described  under  P.  capillare  in:  Thiirb.  in  Wats.  Bot.  Cal.  2:  25S.  1880;  Davy  in 
Jepson,  Fl.  W.  Mid.  Cal.  32.  1901;  Abrams,  PI.  Los  Ang.  24.  1904. 

5.  P.  hirticaule  Presl.  Annual,  erect  or  nearly  so,  i/o  to  2  feet  high,  more 
or  less  papillose-hispid  throughout,  especially  on  the  sheaths;  blades  2  to  6 
lines  wide,  often  sparsely  hispid  toward  the  often  cordate  base ;  panicle  3  to 
6  inches  long,  scarcely  Vs  the  height  of  the  entire  plant,  open,  the  branches 
ascending;  spikelets  about  l^/a  lines  long,  acuminate,  usually  reddish  bro-svn. 

Sierra  Nevada,  Lemmon  in  1875;  San  Diego  Co.  (Jamaeha,  Canhy  in  1894) 
to  Texas  and  Central  America. 

Bef.— Panicum  hirticaule  Presl,  Eel.  Haenk.  1 :  308.  1830. 

6.  P.  miliaceum  L.  Annual,  as  much  as  3  feet  high ;  culms  and  leaves  more 
or  less  papillose-hispid;  panicle  4  to  12  inches  long,  usually  nodding,  rather 
compael,  the  numerous  branches  ascending,  scabrous,  spikelet-bearing  toward 
the  summit;  spikelets  about  2i/o  lines  long,  ovate,  acuminate,  strongly  many- 
nerved;   first  glume  i/o  the  length  of  tlie  spikelet,  acuminate. 

A  native  of  the  Old  World,  cultivated  in  the  U.  S.  under  the  name  of  Hog 
Millet  and  Broom-corn  Millet.  Scattered  specimens,  introduced  or  escaped 
from  cultivation,  are  found  throughout  the  U.  S. 

Locs. — Kenwood,  Smith  in  1898;   Sacramento,  Williams  in  1906;  Riverside,  Seed  3112. 

Ref. — Panicum  miliaceum  L.  Sp.  PI.  58.  17.53. 

P.  AGROSTOiDES  Spreng.  PL  Pugill.  2:  4.  1815;  Thurb.  in  Wats.  Bot.  Cal.  2: 
258.  1880.  In  the  National  Herbarium  is  a  specimen  of  this  species  collected 
by  the  Wilkes  Exploring  Expedition,  "On  the  Sacramento."  This  is  far  out  of 
its  range  and  the  species  has  not  since  been  collected  in  California. 

7.  P.  urvilleanum  Kunth.  Plants  robust,  2  to  3  feet  high,  perennial  from 
creeping  rhizomes ;  culms  solitary  or  few  in  a  tuft,  the  nodes  densely  bearded 
but  usually  hidden  by  the  harshly  villous  sheaths ;  blades  2  to  3  lines  wide,  flat, 
tapering  to  a  long  involute-setaceous  point;  panicle  about  a  foot  long,  open; 
spikelets  3  t-o  314  lines  long,  densely  silvery  or  tawny- villous ;  first  glume 
acuminate,  %  to  nearly  as  long  as  spikelet. 

Sandy  deserts,  southern  California  and  Arizona,  appearing  again  in  Chile 
and  Argentina. 

Locs. — Barstow,  Chase  5766;  Hesperia,  Abrams  2164;  Palm  Springs,  Wilder  1082;  Edom, 
Chase  5519. 

Refs.— Panicum  urvilleanum  Kunth,  Rev.  Gram.  2:  403.  pi.  115.  1830;  Thurb.  in  Wats.  Bot. 
Cal.  2:  259.  1880.  Var.  longigluine  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  17.  (ed.  2.): 
49.  1901,  type  from  San  Jacinto,  Parish  Bros.  887. 

B.  Subgenus  Dich.vnthelium  Hitchc.  &  Chase.  Tufted  perennials,  producing 
winter  rosettes  of  leaves  different  in  appearance  from  the  culm  leaves ; 
vernal  culms  slender,  simple,  bearing  small  open,  comparatively  few- 
flowered,  terminal  panicles;  autumnal  culms  much-branched,  presenting  a 
distinct  aspect,  because  of  the  numerous  reduced  branches,  leaves  and 
panicles. 

8.  P.  lindheimeri  Nash.  Vernal  culms  stiffly  ascending  or  spreading,  1  to 
2  feet  high,  glabrous,  or  the  lower  portion  somewhat  pubescent ;  leaves  glabrous 
except  the  ciliate  margin  of  the  lower  part  of  the  blades;  ligule  a  ring  of  cilia  2 
to  2%  lines  long ;  panicle  2  to  3  inches  long,  open ;  spikelets  %  line  long,  obo- 
vate,  obtuse,  turgid,  pubescent;  autumnal  form  stifBy  spreading  or  radiate-pros- 
trate, with  tufts  of  short  appressed  branches  at  the  nodes;  blades  reduced, 
involute-pointed,  often  conspicuously  ciliate  at  the  base. 


GRASS    FAMILY  93 

Open  ground,  chiefly  in  the  Eastern  States  from  Maine  to  Texas.  Rare  in 
California:    Sacramento,  Michencr  142:    Three  Rivers,  Coville  &  Funston  1286. 

Refs.— Panicum  lindheimeri  Nash,  Bull.  Torr.  Club  24:  196.  1897.  P.  funstoni  Scribn. 
&  Merr.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  35:  4.  1901,  type  Coville  #  Funston  1286. 

9.  P.  huachucae  Ashe.  Vernal  form  usually  stiffly  upright,  more  or  less 
harsh-pubescent  throughout;  culms  1  to  2  feet  high,  the  nodes  bearded;  ligule 
of  stiff  hairs  about  2  lines  long;  panicle  2  to  3  inches  long,  the  axis  and  usually 
the  branches  pilose;  spikelets  about  %  line  long,  obovate,  turgid,  pubescent; 
autumnal  form  stiffly  erect,  the  reduced  branches  fascicled,  the  crowded  blades 
ascending. 

Open  ground,  chiefly  in  the  Mississippi  Valley,  rare  in  (California.  San  Ber- 
nardino IMts.,  Ahrams  2737. 

Ref. — Panicuh  huachucae  Ashe,  Jour.  Elisha  Mitchell  Soc.  15:  51.  1898. 

10.  p.  occidentale  Scribn.  Vernal  form  yellowish  green;  culms  slender,  6 
to  12  inches  high,  spreading,  sparsely  pubescent;  leaves  tending  to  be  clus- 
tered toward  the  base;  sheaths  sparsely  pubescent;  ligule  ciliate,  about  2 
lines  long;  blades  glabrous  or  nearly  so  above,  appressed-pubescent  beneath; 
panicle  2  to  3  inches  long,  open;  spikelets  %  line  long,  pubescent;  autumnal 
form  branching  from  the  lower  nodes,  forming  a  spreading  tussock;  leaves 
and  panicles  reduced. 

Peat  bogs  and  moist  sandy  soil.  San  Diego  Co.  to  British  Columbia. 

Loes. — Crescent  City,  Davy  5971;  Mendocino,  Davy  6092;  New  York  Falls,  Hansen  1723; 
Yosemite  Valley,  Brewer  1646;  Merced  River,  Torrey  587;  San  Diego,  Orcutt  540. 

Refs. — Panicum  occidentale  Scribn.  Rep.  Mo.  Bot.  Gard.  10:  48.  1899.  P.  puhescens 
[Lam.  misapplied  by]   Presl,  Rel.  Haenk.  1:   306.  1830. 

11.  P.  pacificum  Hitchc.  &  Chase.  Vernal  form  light  green,  more  or  less 
papillose-pilose  throughout,  1  to  2  feet  high;  ligule  ciliate,  about  2  lines  long, 
spikelets  %  to  1  line  long,  obtuse,  pubescent;  autumnal  form  pi'ostrate-spread- 
ing,  repeatedly  branching  from  the  upper  and  middle  nodes. 

Sandy  shores  and  slopes,  and  moist  crevices  in  rocks.  San  Bernardino  Mts. 
to  British  Columbia.  The  commonest  species  of  the  genus  in  California.  Dis- 
tinguished from  P.  occidentale  by  the  more  copious  pubescence  throughout, 
more  leafy  culms,  and,  in  the  autumnal  form,  by  the  branching  habit. 

Loes. — Requa,  Davy  ij'-  Blasdale  5S94 ;  Red<ling,  Heller  7856;  Yosemite  Valley,  Bolander 
4840,  Hall  #  Bahrock  3317,  3362;  Pinegrove,  Amador  Co.,  Hansen  626;  Pt.  Reyes,  Davy 
6745,  6780;  San  Bernardino  Mts.,  Parish  Bros.  1663. 

Refs.— Panicum  pacificum  Hitchc.  &  Chase,  Contr.  Nat.  Herb.  15:  229.  f.  241.  1910,  type 
from  Castle  Crag,  Hitcheoclc  3070.  P.  dichotomiim  [L.  misapplied  by]  Thurb.  in  Wats.  Bot. 
Oal.  2:  259.  1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  32.  1901.  P.  scoparium  [Lam.  mis- 
applied by]  Abrams,  Fl.  Los  Ang.  24.  1904.  Thurber  (1.  c.)  and  Davy  (1.  e.)  also  included 
P.  thirmiilc  anil  pmliably  other  allied  species  under  P.  dicholoinum. 

12.  P.  thermale  Boland.  Vernal  form  grayish  green,  densely  tufted,  vel- 
vety-villous,  4  to  12  inches  high ;  culms  ascending  or  spreading;  nodes  bearded; 
ligule  about  II/2  lines  long;  blades  densely  velvety-villous  on  both  surfaces; 
spikelets  about  1  line  long,  pubescent;  autumnal  form  widely  spreading, 
repeatedly  branching,  forming  a  dense  cushion. 

Wet  saline  soil  in  vicinity  of  hot  springs,  Lassen  Peak,  Bolander  2169; 
Sonoma  Co.,  Brewer  861 ;  common  around  geysers  of  Yellowstone  Park ;  also 
occurring  in  Alberta  and  Idaho.  Distinguished  chiefly  by  the  velvety 
pubescence  and  spreading  habit. 

Refs. — Panicum  thermale  Boland.  Proc.  Cal.  Acad.  2:  181.  1862,  type  from  Sonoma 
Co.,  Bolander  3941.  Included  under  P.  dichotommn  by  Thurber  and  by  Davy  (see  above 
under  /'.  pacificum). 
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13.  P.  shastense  .Scribii.  &  ]\Ierr.  Venial  form  1  to  1\U  feet  high,  papillose- 
pilose  throughout;  ligule  1  to  IV2  I'ik's  long,  sparse;  spikelets  1V4  lines  long, 
papillose-pubescent;  autumnal  form  spreading,  with  geniculate  nodes  and 
elongated  arched  interiiodes,  rather  sparingly  branching  from  the  middle 
nodes. 

Meadows,  Castle  Crag  (the  only  known  locality).  Hitchcock  3072. 
Refs. — Panicum  shastense  Scribn.  cSc   Merr.   V.  S.   Dept.   Agr.   Div.   Agrost.   Circ.   :<."i:    3. 
1901.  type   from   Castle  Crag,   Grcata  in   1899. 

14,  P.  scribnerianum  Nash.  Vernal  form  erect,  1  to  2  feet  high ;  sheaths 
papillose-hisjiid :  ligule  about  V2  line  long;  l)lades  2  to  3  inches  long,  3  to  <i 
lines  wide,  firm,  rounded  and  ciliate  at  base,  glabrous  above,  often  i)ubescent 
beneath;  panicles  2  to  3  inches  long;  spikelets  slightly  over  liA  lines  long, 
turgid,  blunt,  sparsely  hispid  or  nearly  glabrous,  strongly  nerved;  autuiniial 
form  branching  from  the  middle  and  upper  nodes,  the  branches  longer  than 
the  internodes,  late  in  the  season  producing  crowded  branchlets  with  ascending, 
not  greatl.v  reduced  blades  and  small,  partially  indudiHl  pjiniclcs  from  their 
upper  nodes. 

Dry  prairies  fi'om  ]\Iaine  to  IMaryland  west  to  the  Pacific,  common  in  liie 
[Mississippi  Valle.v,  rare  in  California.     (Jastle  Crag,  Hitchcock  3074. 

Refs. — Paxicum  scribxerhnum  Nasli,  Bull.  Torr.  Club  22:  421.  1895.  V.  scopariiim  |  li.-iiii. 
niisapplieil  bv]   Tlnirb.  in  Wats.  Bot.  <'nl.   2:   2ri(i.   issii. 

8.  ECHINOCHLOA  Beauv. 
Spikelets  with  1  perfect  flower,  nearl.v  sessile  in  1 -sided  spike-like  ractemes. 
Glumes  une<pial.  spiny-hispid,  mucronate.  Sterile  lemma  similar  and  awned 
from  the  apex,  or  sometimes  mucronate  only,  inclosing  a  hyaline  palea  and 
sometimes  a  staminate  Hower.  l-i^ertile  lemma  and  palea  chartaceons,  acumi- 
nate, the  margins  of  the  former  inrolled  except  at  the  sunniiit.  the  tip  of  the 
palea  not  included.  Coarse  annuals  with  compressed  sheaths,  long  leaves  and 
terminal  panicles  of  stout  racemes. — Species  about  12.  in  the  warm  regions  of 
both  hemispheres.      (Greek  eehiuos.  a  hedgehog,  and  chloa.  grass.) 

Spikelets  awned,   the  texture   firm 1 .      K.    cnis/jdlli. 

Spikelets  awnless,  mucronate,  the  texture  rather  soft 2.     E.  coloiui. 

1.  E.  crusgalU  Beanv.  Barn-vard  Grass.  Culms  stout,  rather  succulent, 
branching  from  the  base  or  erect,  usuall.y  2  to  3  feet  high,  sometimes  larger; 
leaves  glabrous;  panicle  dense,  4  to  10  inches  long,  consisting  of  several  erect 
or  spreading,  or  even  drooping  rai-emes;  spikelets  green  or  purple,  long-awned 
or  nearly  awnless,  about  Itc,  lines  long,  exclusive  of  awns,  densel.v  and  irregu- 
larly crowded  in  3  or  4  rows. 

Fields  and  cultivated  soil,  especiall.v  along  irrigating  ditches,  ('oiiimon 
throughout  the  U.  S.  A  native  of  the  Old  World,  some  forms  ap|)arently 
native  in  America. 

Refs. — Echixochlo.v  crusg.\lli  Beauv.  Ess.  Agrost.  US.  1812.  I'lnnciiin  riiisijuUi  \,.  Sp. 
PI.  .56.  175.3;  Thurb.  in  Wats.  Bot.  Cal.  2:  260.  1880;  Davv  in  .lepson.  Fl.  \V.  Mi. I.  Cal.  ,31. 
1901;    Abrams,   Fl.   Los  .\ng.   23.   1904, 

2.  E.  colona  Link.  Culms  erect,  spreading  or  prostrate.  1  to  2  feet,  high; 
leaves  smooth;  panicle  of  .5  to  10  dense  racemes,  1/.  to  1  inch  long,  rather  dis- 
tant, racemose  along  the  axis;  spikelets  about  lY^  lines  long;  glumes  ;ind  sterile 
lemma  pubescent,  nuicronate-pointed.  but  not  awned. 

Introduced  from  the  Old  World  into  the  warmer  i)arts  of  America.  h'cport<Hl 
from  San  Diego  Co.  by  Tluu'ber.  and  fi'om  Los  Angeles  and  S,iiit,-i  .\na  l),\ 
Abrams. 
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Kefs. — ECHIXOCHLOA  COLONA  Link,  Hort.  Berol.  2:  209.  1833.  Panicum  eolontun  L.  Syst.  Xat. 
cd.  10.  2:   870.  17.59;  Tburb.  in  Wats.  Bot.  C'al.  2:  2fiO.  1880;   Abrams,  Fl.  Los  Ang.  24.  1904. 

!l.     SETARIA  Beauv.    Fo-XTAIL. 

Spikcli'ts  a.s  iu  Panicuiu  but  suljtentled  by  few  or  many  persi.stent  awa-like 
liriiii.lifs  arising  from  the  raehis  below  the  articulation  of  the  spikelets. 
Annual  introduced  weeds,  or  native  perennials,  with  eylindrical  spike-like 
bi'istly  panifles.      (Latin  seta,  a  l)ristle.) 

t'crennial;    panicle   slender 3.     .S.    (/rai'ilis. 

Annual ;    panicle  stouter. 

Bristles  tawnv,   5   or  more   below   each   spikelet 1.     >S'.   (/lauf'a. 

Bristles  green   or  j)urple,   1    to   3   below   eaeli   spikelet 2.     S.   viridis. 

1.  S.  glauca  Beauv.  Annual :  eulnis  branching  at  the  base,  compressed, 
iTect  or  ascending-.  1  to  2  feet  high;  blades  flat,  with  a  spiral  twist;  panicle 
dense,  oblong,  1  to  3  inches  long;  bristles  5  or  more,  2  to  4  lines  long,  tawny- 
yellow ;    spikelets  1VL>  lines  long;   fruit  undulate-rugose. 

A  native  of  Europe,  connnonly  introduced  into  the  U.  S.  A  weed  in  fields 
and  waste  places.  Rare  in  California:  Riverside.  M'ihlcr  10-13.  1127;  Sacra- 
iiietito.  ace.  Thurber;   Fresno,  ace.  Davy;   Los  Angeles,  ace.  Abrams. 

Refs.— SET.VKl.iv  GI..\UCA  Beauv.  Ess.  Agrost.  51.  1812;  Thurb.  in  Wats.  Bot.  (';il.  2;  200. 
ISSn.  Panicum  glaucum  L.  Sp.  PI.  .57.  1753.  Chuetochloa  glaiicn  Scribn.  IT.  S.  Dept.  Agr. 
Div.  Agrost.  Bull.  4:  39.  1897;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  33.  1901;  .Abrams,  Fl.  Los 
Ang.   25.   1904. 

2.  S.  viridis  Beauv.  Annual;  culms  1  to  2  feet  high;  blades  flat,  not 
twisted;  panicle  ol>long-ovate,  1  to  2  inches  long;  bristles  1  to  3,  slender,  3  to 
()  lines  long,  green  or  purple;   spikelets  1  line  long;    fruit  faintly  wrinkled. 

Introduced  from  Eiu\)pe;  a  common  weed  in  the  Eastern  vStates,  rare  in 
California  (Rialto,  Parish  2112.  the  only  specimen  seen). 

Refs. — Setaria  viridi.s  Beauv.  Ess.  .\grost.  "51.  1812.  Panicum  viride  L.  Syst.  Nat.  ed. 
10.  2:  870.  1759.     ChaetocMoa  viridis  Scribn.  U.  S.    Dept.  Agr.  Div.  Agrost.  Bull.  4:  39.  1897. 

3  S.  gracilis  IT.B.K,  Perennial;  culms  erect,  3  to  4  feet  high;  blades 
I'liingMtcd.  narr(i\v,  1  to  2  lines  wide,  flat  or  folded;  panicle  slender,  linear.  3 
to  4  inches  long,  about  11^4  lines  thick;  bristles  5  to  8.  twice  as  long  as  spike- 
let. pale  or  tawn.v ;   spikelets  1  line  long;   fruit  undulate-rugose. 

Fresno.  GriffHJix  4717;  Riverside.  Rccfl  1186;  east  to  Florida  and  south  into 
^lexico. 

Refs. — Set.\ria  gracilis  H.  B.  K.  Nov.  Gen.  &  Sp.  1:  109.  ISlfi.  Cliactnrhloa  fimcilis 
Scribn.  &  Merr.  U.  S.  Dept.  Agr.  Div,  Agrost.  Bnll.  21:   15.  1900. 

S.  7MBERBIS  Roem.  &  Scliult.  (Chaetochloa  imhrrhif:  Scribn.)  is  reported  from 
lios  Angeles.  Santa  .\na.  and  San  Bernardino  liy  Abrams  (Fl.  Los  Ang.  25. 
1004).  [ 

PENXisETr.M  vii.i.osuir  R.  Br.  A  perennial  with  culms  1  to  2  feet  high, 
\illous  below  the  panicle,  and  dense  soft  feathery  terminal  spikes,  I  to  3 
inclics  long;  spikelets  surrounded  by  an  involucre  of  several  slender  plumose 
bristles  about  an  inch  long,  the  cluster  falling  from  the  axis  entire. — A  native 
of  Abyssinia,  cultivated  for  ornament  and  occasionall.v  escaped  from  gardens. 
Santa  Barliara  Co.,  Easfirnod  in  1008.  Chnsf  r)60n. 

Leersia  orvzoides  Swartz.  Prodr.  21.  1788;  Thui'b.  iu  Wats.  Bot.  Cal.  2:  2fi2. 
ISSO  I'hnlnrix  ori/zoidcs  L.  Sji.  I'l.  .'').").  17.'i3.  Ifomalocpnchruf!  oryzoidcs  Poll. 
Tlist.  PL  Palat.  1  :  52.  177(i.  Cach<'  Creek.  Lake  Co..  Bnlandrr  (no.  2418  in  the 
Gray  Herbarium  i.  "introduced."  San  i>ernai-(lino.  I'arixh  in  1885,  "probably 
intrndnccil. "' 
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Tribe  IV.     PHALARIDEAE. 
10.     PHALARIS  L. 

Spikelets  with  1  perfect  flower,  laterally  tiatteued.  Glumes  equal,  boat- 
shaped,  exceeding  the  florets.  Sterile  lemmas  2,  small  and  narrow,  appearing 
like  hairy  scales  attached  to  the  fertile  floret.  Fertile  lemma  indurated  and 
shining  in  fruit,  enclosing  a  faintly  2-nerved  palea.  Annuals  or  perennials,  with 
flat  blades  and  dense  spike-like  panicles. — Species  about  10,  mostly  natives  of 
southern  Europe.     (An  ancient  Greek  name  for  a  grass.) 

Spikelets  in  groups  of   7,   1   fertile   surrounded   by   fi  sterile 1.     i'.   parailoxa. 

Spikelets  single,   all  alike. 
Plants   perennial. 

Rhizomes  absent;    paniele  dense,   ovate   or  oblong 2.     P.   calif ornica. 

Rhizomes  present ;    panicle   spreading   during   anthesis 3.     P.   arundinacea. 

Plants  annual. 

Glumes   broadly   winged;    paniele    ovate   or   short-oblong. 

Sterile  lemma  solitary;   fertile  lemma  llo  lines  long 4.     P.   minor. 

Sterile  lemmas  in  pairs;   fertile  lemma  2   to  3  lines  long. 

Sterile  lemma  %  line  long o.     P.  hrachystachys. 

Sterile  lemma  i^  as  long  as  fertile 6.     P.   canarieiisis. 

Glumes  wingless  or  nearly  so;   panicles  oblong  or  linear,  dense. 

Glumes  acuminate;  fertile  lemma  turgid,  the  acuminate  apex  smooth.  .  .  .7.     P.  lemmoni. 
Glumes  acute;   fertile  lemma  less  turgid,  villous  to  the  acute  apex. 

Paniele   1  to  2  inches  long;  sterile  lemmas  %  as  long  as  fertile.  .  .  .  S.     P.  caroliniana. 
Panicle  2  to  5  inches  long;  sterile  lemma  %  as  long  as  fertile 9.     P.  angusta. 

1.  P.  paradoxa  L.    Annual;  culms  cespitose,  more  or  less  spreading  at  base, 

1  to  2  feet  high ;  panicle  dense,  oblong,  narrowed  at  base,  1  to  2  inches  long, 
often  enclosed  at  base  in  the  uppermost  enlarged  sheath ;  spikelets  finally  fall- 
ing from  the  axis  in  groups  of  7,  the  central  fertile,  nearly  sessile,  the  others 
sterile,  .sleyder-pediceled ;  glumes  of  sterile  spikelets  narrow,  with  faint  lateral 
nerves,  the  keel  prominently  winged  above,  the  wing  extending  into  a  more  or 
less  well-marked  tooth,  the  apex  of  the  glume  narrowed  into  an  acuminate 
point  or  awn.  the  glumes  of  the  4  outer  sterile  spikelets  in  the  lower  part  of  the 
panicle  more  or  less  deformed;  glumes  of  fertile  central  spikelet  lanceolate, 
3  to  4  lines  long  including  awn,  the  lateral  nerves  prominent,  the  wing  on  the 
keel  more  tooth-like,  the  apex  of  the  glume  narrowed  into  an  awn  aliout  1  line 
long;  fertile  lemma  smooth  and  sliining,  Vj.  lines  long,  the  sterile  lemmas 
obsolete. 

Occasional  in  grain  fields;  a  native  of  the  Old  World,  introduced  on  the  Pacific 
Coast:   Richmond,  Congdon. 

Var.  praemorsa  Coss.  &  Dur.  Sterile  spikelets  short-pediceled.  the  4  outer 
much  rednrcd,  the  apex  deformed  or  variousl.v  incurved;  fertile  spikelet  some- 
what indurated,  several-nerved  at  base,  acuminate,  the  wing  fin-like  in  appear- 
ance.— Introduced  from  Etirope.  Apparently  the  commoner  form  in  Califor- 
nia:  Princeton,  Berkeley  Hills,  Davy;   San  Diego,  Brandegee. 

Kef s.— Ph.\l.«is  P-lRADOX."^  L.  Sp.  PI.  ed.  2.  2 :  16(5.5.  1763  ;  Davy  in  Jepsou.  Fl.  W.  Mid. 
Cal.  35.  1901,  the  description  applies  to  the  variety.  Var.  praemorsa  Coss.  &  Dur.  Expl.  Alg. 
2:  24.  1854.      P.  pnirmnrsa  Lam.  Fl.  Fram;.  3:  566.  1778. 

2.  P.  californica  II.  &  A.  Perennial ;  culms  erect  or  somewhat  geniculate  at 
base;    blades  flat,  rather  lax.  3  to  6  lines  wide;    panicle  ovoid  or  ol)long,  1  to 

2  inches  long,  %  to  1  inch  thick,  often  purplish  tinged ;  glumes  about  3  to  3% 
lines  long,  narrow,  graduall.v  narrowed  from  below  the  middle  to  an  acute 
apex,  smootli  or  slightly'  scabrous  on   the  keel,  the  lateral  nerves  somewhat 
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nearer  the  margin  than  the  keel;  fertile  leinina  ovate-iaiieeolate,  about  2  lines 
lonir,  rather  sparsely  villous,  often  exposing  the  palea.  the  sterile  lemmas  about 
i/o  as  long. 

Ravines  and  open  ground,  ("oast  Ranges  from  llendorino  Co.  to  San  Luis 
Obispo  Co. 

Locs. — irendoeiuo,  McMurpJni  4r>6;  Sherwood,  Hitchcock  2707;  Ft.  Bragg,  Davy  .f  Bla.ulalc 
()165;  Sail  Rafael,  Blankin.thip  58;  San  Francisco,  Bolander  1.')L'9;  Los  Gates,  HcUcr  8568; 
Monterey,  Bolander  665;   Pacific  Crovc,  Bcllcr  6677;   Nipoma.  Brewer  418. 

Kefs. — I'liALARis  c.\i.iFORN'K'.\  H.  &  A.  Bot.  Beecli.  161.  1841,  type  from  San  Francisco 
or  Monterey.  P.  amethystina  [Trin.  misapplied  by]  Tliurb.  in  Wats.  Bot.  Cal.  2:  265.  1880; 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  36.  1901.  Dr.  Stapf,  who  has  examined  the  type  specimen 
of  1'.  calif ornica  at  Kew,  informs  me  that  it  is  the  species  that  has  been  called  Phalaris  amethys- 
tina by  California  botanists,  but  which  he  considers  distinct  from  that  species,  the  type  of 
wliich  is  from  Chile.  I  have  examined  tlie  type  specimen  of  P.  amethystina  in  the  Trinius 
Herbarium  and  agree  with  Dr.  Stapf  tliat  it  does  not  belong  to  tlie  same  species  as  our  Cali- 
fornia plant.  The  glumes  are  shorter  and  scabrous.  (F.  ameihysUna  Trin.  Mem.  Acad. 
St.  Pctersb.  VI.  Sci.  Nat.  1:  56.  1835,  tlie  ty|ie  specimen  from  Loona  Rancagua,  Chile, 
Birlcro,  no.  354.) 

3.  P.  arundinacea  L.  Pei-ennial,  with  creeping  rliizomes;  culms  erect,  2  to 
5  feet  high;  paniele  .'?  to  7  inches  long,  narrow,  the  branches  spreading  during 
anthesis.  the  lower  as  much  as  2  inches  long;  glumes  narrow,  2  lines  long, 
ahiui)tly  narrowed  to  an  acute  apex,  the  keel  scabrous,  not  winged,  the  lateral 
nerves  about  midway  between  margin  and  keel ;  fertile  lemma  lanceolate.  1^/4 
lines  long,  shining,  sparsely  villous;   sterile  lemmas  vilhnis,  '/o  line  long. 

Swamps  and  moist  places,  occasional  in  mirthern  and  central  California;  com- 
mon throughinit  X\\c  nortliern  parts  of  North  America.  Eui'ope  and  Asia.  A  form 
with  variegated  leaves  is  cultivated  under  the  name  of  Ribbon-grass.  Ager, 
Brandegee  25;  Warner  Mts.,  Gri/Jifhx  d:  Hunter  407;   Bouldin  Island,  Comjdon. 

Refs.— Phalaris  arundixacea  L.  Sp.  PI.  55.  175:!;  Thurli.  in  Wats.  Bot.  Cal.  2;  265. 
1880;   Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  36.  1901. 

4.  P.  minor  Retz.  Armual ;  culms  erect.  1  to  3  feet  high ;  panicle  ovate- 
oblong  til  oblong,  1/^  to  2  inches  long;  glumes  oblong,  2  to  3  lines  long,  strongly 
winged  on  the  keel  as  in  P.  cajiariensis,  the  green  stripe  less  conspicuous,  the 
wing  scabrous  on  margin  and  more  or  less  toothed;  fertile  lemma  ovate,  acute, 
villous  but  less  so  than  P.  canariensis,  about  li/o  lines  long,  the  sterile  lemma 
solitary,  about  Vi;  line  long. 

Near  the  coast  from  Nornian  {Davy  4265)  and  Vacavillc  {Jcjjsdh  4248)  to 
San  Bernardino  (I'arisli  47.")lh  ;nid  San  Diego  (Orcuit  523).  A  native  of  the 
Mediterranean  region,  iiat  nr.-dizcd  im  tlic  Pacific  Coast,  occasional  in  the  Eastern 
States. 

Refs.— Phalaris  minor  Ret/..  Obs.  Hot.  3:  8.  1783;  Davy  in  .lepsoii,  Fl.  W.  Mid.  Cal.  34. 
1901;    .\brams,   Fl.   Los   Ang.   27.    1904. 

5.  P.  brachystachys  Link.  Annual;  culms  1  to  2  feet  high;  panicle  ovate, 
about  an  inch  long;  glumes  about  3  lines  long,  similar  to  those  of  P.  canari- 
ensis; fertile  lemma  2  to  21/^  lines  long,  densely  short-villous;  sterile  lemmas 
short,  brown,  ovate,  eipial,  about   '  •.  line  long. 

A  native  of  tlie  Mediterranean  region,  introduced  rarely  in  .\mci-ica.     Nelson. 

Butte  Co.,  Heller  544(i.  tl nly  specimen  seen  from  California.     Differs  from 

P,  canariensis  chiefly  in  the  short  sterile  lemmas. 

Ref.— Phalaris  brachystachys  Link,  Neu.  .Tour.  Bot.  (Schrail.)  F:   134.  1806. 

6.  P.  canariensis  Tj.  Canary-grass.  Annual;  culms  erect.  1  to  3  feet  high  ; 
panicle  ovate  to  olilong-ovate,  i{>  to  IVi:  inches  long,  pale  with  green  markings; 
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glumes  31/2  to  4  lines  long,  oblong  but  widened  above,  smooth  or  sparsely  vil- 
lous, the  keel  prominently  winged  above,  the  wing  entire  or  somewhat  sinuous, 
the  keel  on  each  side  at  base  of  the  white  wing  marked  by  a  green  stripe,  the 
lateral  nerves  approaching  the  margin ;  fertile  lemma  elliptical,  acute,  densely 
short-villous,  2'/2  to  3  lines  long;  sterile  lemmas  about  V2  as  long  as  fertile. 

A  native  of  the  Mediterranean  region,  introduced  occasionally  in  America. 
Rare  in  California:   Yreka,  Butler  488;   Pasadena,  Grant  2648. 

Refg.— Phalaris  canariensis  L.  Sp.  PI.  54.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  264.  1880; 
Davy  in  Jep.son,  Fl.  W.  Mid.  Cal.  34.  1901. 

7.  p.  lemmoni  Vasey.  Annual ;  culms  erect,  1  to  3  feet  high ;  panicle  dense, 
2  to  4  inches  long;  glumes  about  21  o  lines  long,  narrow,  acuminate,  the  lateral 
nerves  about  midway  between  margin  and  keel ;  fertile  lemma  ovate-lanceolate, 
acuminate,  dark-colored  at  maturity,  villous  except  the  acuminate  tip.  1% 
lines  long;    sterile  lemmas  less  than  %  as  long. 

Central  and  southern  California,  mostly  near  the  coast. 

Locs. — Nelson,  Heller  5447;  Chinese  Camp.  Bioletti  5;  Newark,  Davy  1093;  Oakland, 
Bolander  1530  in  part;  Saratoga,  Pendleton  1500;  Santa  Cruz,  Anderson;  Tulare  Lake,  Davy 
3123;  Los  Angeles,  Grant  3839;  Inglewood.  Jhramt:  3234;  San  Diego,  Baker  3425;  Santa 
Catalina  Island,  Trask. 

Refs. — Phalakis  lemmoni  Yasey,  Contr.  Nat.  Herb.  3 :  42.  1892,  type  from  Santa  Cruz, 
"Lemmmi  403 ;  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13' :  pi.  5.  1892 ;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  35.  1901;   Abrams,  Fl.  Los  Ang.  27.  1904. 

8.  P.  caroliniana  Walt.  Annual ;  culms  erect,  1  to  2  feet  high ;  panicle 
oblong,  1  to  2  inches  lony';  glumes  2i.j  to  3  lines  long,  oblong,  rather  abruptly 
narrowed  to  an  acute  apex,  the  keel  scabrous  and  narrowly  winged  above  from 
below  the  middle,  the  lateral  nerves  about  midway  between  keel  and  margin; 
fertile  lemma  ovate,  acute,  densely  villous,  about  2  lines  long,  the  close- 
appressed  sterile  lemmas  about  I/3  as  long. 

A  native  of  the  Southeastern  States.  Apparently  introduced  in  California 
where  it  is  rare:  Comptche.  McMurphii  478;  Ojai  Valley,  TIuhbySd-A.  51;  San 
Clemente.  Santa  Catalina  and  San  Nicholas  islands,  Trask. 

Refs. — Phalaris  carolixiaxa  Walt.  Fl.  Carol.  74.  1788 ;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  34.  1901. 

9.  P.  angusta  Nees.  Annual;  3  to  5  feet  high,  smooth;  blades  flat,  3  to  4 
lines  wide;  panicle  dense,  linear-olilong.  2  to  5  inches  long,  about  4  lines  thick; 
glumes  about  2  lines  long,  narrow,  rounded  at  apex  to  a  mucronate  tip,  scabrous 
on  keel,  nerves,  and  more  or  less  on  the  back,  especially  near  the  apex,  lateral 
nerves  near  the  margin  ;  fertile  lemma  ovate-lanceolate,  acute,  villous,  li/>  lines 
long;    sterile  lemmas  al>out  lo  as  long. 

California  to  Louisiana. 

Locs. — Oakland,  Bolander  1530  in  part;  San  Francisco,  Bolander  22S7;  Santa  Cruz,  An- 
derson: Mt.  Brewer,  Brewer  2801;  Visalia.  Corille  tV'  Funston  1282;  San  Luis  Obispo,  Lemmon 
4669;  San  Bernardino,  Parish  2165,  4729;  Fallbrook,  Abrams  3344. 

Refs. — Phalaris  angusta  Nees,  Agrost.  Bras.  391.  1829.  P.  intermedia  Bosc  var.  angusta 
Chapm.  Fl.  South.  U.  S.  568.  1868;  Thurb.  in  Wats.  Bot.  Cal.  2:  265.  1880. 

11.  ANTHOXANTHUM  L. 

Spikelets  with  1  perfect  flower.  Glumes  unequal.  Sterile  lemmas  2,  2-lobed, 
dorsally  awned,  longer  tlian  the  fertile  floret  and  falling  with  it.  Fertile  lemma 
truncate,  awnless,  enclosing  a  faintly  1-nerved  palea.  Aromatic  grasses  with 
narrow  spike-like  panicles. — Species  4.  European.  (Greek  anthos,  flower,  and 
xanthos,  yellow.) 

1.     A.  odoratum  L.    Perennial ;   culms  slender,  erect,  8  inches  to  2  feet  high ; 
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panicle  li/-;  to  3  inches  long,  pointed;  spikelets  brownish  green,  4  to  5  lines 
long;  glumes  sparsely  pilose;  first  sterile  lemma  short-awned  below  the  apex, 
the  second  bearing  a  strong  bent,  scarcely  exserted  awn  near  its  base. 

A  native  of  northern  Europe  and  Asia.  Occasionally,  cultivated  in  the  U.  S. 
as  a  meadow  grass,  escaped  or  introduced  in  the  cooler  and  moister  regions. 
Crescent  City,  Davy  &  Blasdale  5954 ;   Hiunboldt  Bay,  Chandler  1106. 

Refs.— Anthoxanthum  odoratum  L.  Sp.  Fl.  28.  17-53;  Tliurb.  in  Wats.  Bot.  Cal.  2:  266. 
J  880;    Davy  in  Jepson,  Fl.  W.  Mid.  Cal.   ^6.   1!)01. 

12.     HIEROCHLOii  R.  Br. 

Spikelets  with  1  perfect  and  2  staminate  flowers.  Glumes  about  as  long  as 
spikelet,  boat-shaped,  shining.  Sterile  lemmas  nearly  as  long  as  glumes,  boat- 
shaped,  indurated,  hairy,  often  awned,  each  enclosing  a  2-nerved  hyaline  palea 
and  3  stamens.  Fertile  lemma  similar  but  smaller,  enclosing  a  1-nerved  palea 
and  a  perfect  flower  with  2  stamens.  Fragrant  perennials  with  flat  blades  and 
terminal  panicles. — Species  about  13,  temperate  and  arctic  regions  of  both 
hemispheres.     (Greek  heros.  sacred,  and  chloe,  grass.) 

1.  H.  macrophylla  Thurb.  Culms  few,  erect,  2  to  3  feet  high;  sheaths  sca- 
brous ;  blades  crowded  toward  base,  flat,  rather  stiffly  upright,  scabrous  above, 
glaucous  beneath,  acuminate-pointed,  3  to  7  lines  wide;  panicle  somewhat  open, 
3  to  5  inches  long,  the  lower  branches  spreading  or  drooping.  1  to  2  inches  long; 
ghimes  2  lines  long. 

Redwood  belt  from  Monterey  northward  into  Oregon. 

Locs. — Hydesville,  BlaniinsMi>  22;  Hubbard  Sta.,  Davy  4'  Blasdale  5400;  Harris,  Davy 
4-  Blaidale  5361;  Duncan's  Mills,  Davy  1637;  Marin  Co.,  Jepson,  Davy  691;  San  Mateo  Co., 
Buttei  306,  Baler  247;  Wrights,  Elmer  4742;  Santa  Cruz,  Anderson;  Santa  Lucia  Mta., 
Plaskett  20. 

Refs. — HiEROCHLOE  MACROPHYLLA  Thurb. ;  Boland.  Trans.  Cal.  Agr.  See.  1864-65:  132. 
1866,  "Redwoods  of  the  Coast  Range,  especially  in  Marin  County,"  type  Bolander  6070; 
Thurb.  in  Wats.  Bot.  Cal.  2:  265.  1880;  Daxy  in  Jepson.  Fl.  W.  Mid.  Cal.  37.  1901.  Savastana 
macrophylla  Beal,  Grasses  N.  Am.  2:  187.  1896.  Hieroehloe  borealis  [Roem.  &  Schult,  mis- 
applieil  ijy]   Torr.  U.  S.  Rep.  Expl.  Miss.  Pacif.  4:   154.  1857. 

Tribe  V.    AGROSTIDEAE. 

13.    ARISTIDAL. 

Spikelets  1-flowered,  in  narrow  or  open  panicles.  Glumes  narrow,  acute, 
acuminate  or  short-awned.  Lemma  with  a  hard  obconical  pubescent  callus, 
somewhat  indurated,  convolute,  including  the  thin  palea,  terminating  in  a 
usually  trifid  awn.  Tufted  annuals  or  perennials  with  narrow  blades. — Species 
about  100,  in  the  warmer  regions  of  the  world.     (Latin  arista,  an  awn.) 

Plants  annual. 

Awns  about  5  lines  long;  panicle  closely  many-flowered 1.     A.  bromoides. 

Awns  1  to  2  inches  long;  panicle  loosely  few-flowered 2.     A.  oligantha. 

Plants  perennial. 
Glumes  about  equal. 

Neck  of  fruit  twisted,  exserted   from   glumes 3.     A.   palmeri. 

Neck  of  fruit  straight,  not  exserted  from  glumes. 

Branches  of  panicle. horizontally  spreading 4.     A.   divarirata. 

Branches  of  panicle  ascending  or  appressed 5.     A.  parishii. 

Glumes  strongly  unequal,  the  first  much  shorter  than   the  second. 

Neck  of  fruit    jointed 6.     A.    ealif arnica. 

Neck  of  fruit    not    jointed. 

Fruit  scabrous   7.     A.  purpurea. 

Fruit  smooth. 

Panicle  many-flowered,   narrow,   strict 8.     A.   reverchoni. 

Panicle   few-flowered,  loose    9.     A.   fendleriana. 
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1.  A.  bronioides  11. U.K.  Annual;  culms  iinK-h-briUiclicd  ;il  tlic  hiisc.  4  to 
1'-'  inrlu's  liniii'.  criM-t  or  often  spreading  or  jirostrate;  blades  1  to  '_'  iiu'lu's  long, 
narrow,  usually  involute:  panicle  uari'ow.  rather  dense.  2  1o  :;!  inches  long,  the 
branches  short,  fascicled:  irlunies  unequal,  smooth  excei^t  the  keel  oC  the  lirst. 
1-nerved.  the  first  2^-,  to  :!  lines  long,  acutisli.  the  second  'A\U  to  I  lines  long, 
obtuse  or  slightly  nnicronate:  lemma  4  to  .">  lint^s  long,  smooth  exi'cpt  upper 
portion  of  keel,  the  c-allus  w\\h  a  dense  tul'l  of  short  hairs,  the  aiiex  scarcely 
narrowed;  awns  iMpial.  linally  spi-cading,  about  o  lines  long,  or  the  lateral 
.sometimes  shorter. 

Open  grouinl.  southern  Caliroi-nia  to  New  J\Texico  an<l  south  through  Mexico. 

Loe,6. — San  Luis  (.)ljisi)o,  Joins  '.V2-i'i;  l''uii('ral  Mts.,  Cniilli  <)•  FkiisIihi  lT)!);  Tlio  Noodles. 
Jones  3788;  western  ejge  C'oloiado  Desert,  ll'iUlcr  1080;  Culorsido  Kiver,  Kivevsido  Co.,  Hall 
5963;  Coaeliella,  Hall  5797;  San  Diogo,  Brnndcqcc  832;  Siinta  Catalinii  Island,  liraiulcfin: 

Refs.— Aristiua  bromoiues  H.  B.  K.  Nov.  Gen.  &  Sp.  1:  122.  181(i;  Tlun-li.  in  Wats.  Rot. 
Cal.  2:  289.  1S80.  A.  (imericnnd  Ij.  var.  hromoidcs  Serilm.  &  Morr.  U.  S.  Dept.  Afjr.  Div. 
Agrost.  Cire.  32:5.  1901  (nndor  a  niisa]iprol>enslon  as  to  the  idiiility  of  A.  amcrirdiiii  li., 
•whicli  is  Boiitrloua  amrrirciiia  (L.)  Si-iilm.  :uid  md  .1.  iIi.^[>iimi  'I'riii.  \-  Unpr.)  ;  .Miranis  l''l. 
Los  Ang.  28.  1904. 

2.  A.  oligantha  .Mii-h\.  .\iiinial;  cnlnis  erect,  bc'inclu'd  .-it  base  .-ind  all  the 
nodes.  1  to  '_'  fei't  high,  often  woolly  at  the  \vy\  base;  blades  .'i  line  wide  or 
less,  usually  in\olutc.  as  nuich  as  (>  inches  long.  s))aringly  ]iilose  at  base,  the 
propliyllum  often  eonspienous  at  basi-  of  branches ;.  iianicles  narrow,  loosely 
few-llowered.  bearing  a  fe«-  scattered  lai"ge  appresscd  sliorl  pediceled  spike- 
lets;  glumes  about  1  ineh  long,  slightly  \ine(pial.  long-aw m-cl  from  a  biliil  .ipex, 
the  first  strongly  7-ner\cil;  lemma  a  little  shoi-tci-  than  the  irlimies,  the  gi'adu- 
ally  narrowed  neck  s<-ali<'i-nlous.  the  ivdlns  r.itlier  iiinnilel\  imbescent ;  awns 
about  ei|ual.  widely  spreading,  2  to  3  incln's  long. 

A  native  of  tiie  Southeastern  States,  probably  introduced  in  ( 'ali  foi'nia.  ('hico, 
('(ipi  hiiiil  'A-iSX  :  Mokelnnnie  i-cjion.  S.aci'.-inicnl  o  \'allcy.  Fiiiclir:  Mended  Kails. 
K('I.s<  IJ. 

Eef.— Akistiua  oi.ii;.\.\Tii.\   .Miidix.   Kl.  P.or.  Ami.   1:    II.   1S03. 

3.  A.  palmeri  Vasey.  Perennial:  culms  cespitose,  erect,  1  to  2  feet  high; 
blailes  involute.  2  to  4  inches  long,  a  pilose  ring  at  base  extending  around  the 
collai';  pani(de  about  '  ._.  the  entire  length  of  the  culm,  loose;  bi-anehcs  mostly 
in  pairs,  stihl\'  as<'ending  or  spreading,  spikchd -bearing  tctwaril  the  (extremi- 
ties; glumes  acuminate,  ncai'ly  e(|nal.  about  o  lines  lonff.  scabrous  on  tiie  keel 
and  t  he  first  also  on  the  obscure  latei'al  pair  of  nerves ;  lemma  o  1o  (i  lines  long, 
smooth  except  the  (b'lisely  i)iU)escen1  callus,  gi-adually  narrowed  above  into  a 
twisted  neck;  awns  uncipial,  the  central  spreading,  about  4  linos  long,  the 
lateral  erect,  1  to  2  lines  long. 

San  Diego  Co,  (Hanson's  ]\It.,  Orcull)-.    .\ri/.ona  and  noilliei-n  .Mexico, 
Refs, — Aristida   pai.meri   Vasey,   Hull.   Torr.   Club    10:    42.    1883.       A.    Ummoni   SiTilm.    in 
Britt.  &  Koarn.  Trans.   N.    Y.   Aoad.  Sci,   14:   23,   1894, 

4.  A,  divaricata  Ii\imb  &  lionpl.  Perenni:d  ;  enlnis  cespitose,  erect.  1  to  2 
feet  high;  blades  involute,  as  much  as  6  inches  long;  paiiiclo  usually  more 
than  VL'  ^'"'  length  of  tlii'  entire  plant;  branches  di.stant,  mostly  in  fjairs, 
divaricately  spreading,  sj)ikelet-l)earing  toward  the  ends;  gluim^s  lunirly  e(pial, 
5  to  ti  lines  long,  1-nerved,  short-awned,  the  first  scabrous  on  the  keel;  lemma 
about  ;")  lini's  long,  scabrous  toward  the  scarcely  narrowed  a|)ex;  awns  about 
equal,  b  to  1(1  lines  long,  somewhat  spreading. 

Southern  (';ilifornia  to  Texas  and  south  on  tin-  .Mi-\ie;iii  iilateau. 
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Logs. — Bakersfield,  Vary  1895;  Los  Angeles,  llassc ;  Pasadena,  Jones  3216;  Pcilley  Sta., 
Eecd  112S;  San  Jacinto,  Eassc ;  San  Diego,  Orcutt. 

Bet".— AiusTiDA  DiVAlurATA  llumb.  &  Bonpl.;  Willd.  Enum.  PI.  1:   99.  1S09. 

5.  A.  parishii  Ilitchc.  n.  sp.  Perennial:  eulms  tufted.  1  to  2  feet  high, 
sniool  li :  sheaths  smooth,  eiliate  at  the  throat ;  bhules  aseeuding,  firm,  fiat  or 
more  or  less  involute,  scabrous  on  the  upper  surface,  smooth  below  or  sca- 
brous toward  the  tip,  i^  to  1  line  wide,  6  to  12  inches  long;  panicle  naiTow, 
about  (5  inches  long,  the  branches  rather  stout,  ascending  or  appressed,  the 
lower  1  to  2  inches  long;  glumes  somewhat  luienual,  short-awued,  smooth  or 
seabrou.s  on  the  keel.  1-nerved  or  the  first  3-nerved,  the  second  a  little  longer, 
C)  lines  long;  lemma  a  little  shorter  than  the  second  glume,  very  scabrous  on 
the  upper  half,  the  neck  rather  stout,  not  twisted,  the  awns  ascending,  tlie 
central  about  10  lines  long,  the  lateral  a  little  shorter. —  (Perennis,  caespitosa. 
1-2  ped.  alta,  glabra ;  vagina  ore  ciliata ;  laminae  firmae  planae  vel  plus  minus 
involutae,  supra  scabrae,  I/2-I  lin.  latae,  6-12  poll,  lougae;  panieula  angusta. 
circa  6  poll,  longa,  ramis  ascendentibus:  glumae  sid)aefpiales,  breviter  aristatae. 
1-nerviae  vel  prima  3-nervia  ;  lemma  glumis  brevius.  parte  siiperiore  .scaberri- 
minn.  aristis  ascendentibus.  intermedia  circa  10  lin,  longa.  quam  ceteris 
breviore.) 

Type  in  the  II.  S.  National  Herbarium,  collected  by  S.  B.  &  W.  F.  Parish  at 
Agiia  Caliente.  Colorado  Desert.  xVpr.,  1882  (no.  102!)a).  Other  specimcMis 
referred  to  this  species  are:  San  Diego,  Clevelaiid :  Oohnila  Creek.  San  Jacinto 
For.  Res.,  Leiberg  3188;  Jurupa  Hills,  M'ilder  10471/^.  Differs  from  A.  divari- 
cata  chiefly  in  the  shape  of  the  panicle,  the  branches  being  short  and  appressed 
instead  of  long  and  divaricate. 

().  A.  californica  Thurb.  Perennial;  culms  cespitosc  nuich-branehed  at 
i>ase,  6  inches  to  1  foot  high;  blades  short,  involute,  sharp-pointed,  i/o  to  V,-, 
inches  long ;  panicles  numerous,  loose,  1  to  2  inches  long,  the  few  branches  few- 
flow(>red :  gliunes  smooth  or  tlie  first  slightly  scabrous  near  apex,  1-nerved. 
awnless,  une(|ual,  the  fir.st  -t  lines  long,  the  second  about  twice  as  long;  lennna 
3  lines  long,  smooth,  except  the  short-pubescent  callus,  nearly  1  line  long,  the 
narrowed  apex  articulated  M-ith  the  slender,  spirally  twisted,  9  lines  long  neck 
of  the  awns;    awns  equal,  spreading,  about  1  iiudi  long. 

Deserts  of  southern  California,  Arizona  and  norlborn  ^Texii'o.  The  Needles, 
Jo)ir.<i  68a;   Borrego  Springs,  limndcgcc  10(). 

Rofs. — Abistida  cALiFonNiCA  Thurb.;  Boland.  Trans.  Cal.  Agr.  See.  1,S4.  1864,  nonicn 
nudum;  Thurb.  in  Wats.  Bot.  Cal.  2:  289.  1880,  the  original  specimens  cited  are:  Colorailo 
Desert  (Schott)  and  Fort  Mohave  (Cooper).  Var.  fugitiva  Vasey,  Contr.  Nat.  Herb.  .S : 
49.  1892,  type  from  the  Colorado  Desert,  Orcutt  1486.  .-(.  joncsii  Vasey,  1.  c.  48,  as  a  synonym 
under  A.  californica. 

7.  A.  purpurea  Nutt.  Perennial;  culms  erect,  about  2  feet  high;  blad(>s 
flat  or  involute,  2  to  5  inches  long;  panicles  4  to  6  inches  long,  rather  loose; 
branches  and  j)edicels  slender,  more  or  less  rcvnn-ved  ;  ghnnes  unequal,  smooth, 
■short-awned,  1-nerved,  the  first  3  lines  long,  the  second  about  twice  as  long; 
lemma  about  6  lines  long,  purple,  strongly  scabrous  in  lines,  the  apex  some- 
what narrowed,  flattened  and  sliglifl>-  twisti^l:  ;i\viis  equal,  atiout  l^'i  inches 
long. 

Plains  and  deserts,  southern  California  to  Texas  and  northern  Mexico. 

Locs. — San  Bernardino,  Parish  212:5,  3668;  Mcntone,  Leiberg  3295;  Jurupa  Hills,  IVilder 
1047;  The  Needles,  Jones  64a:  Riverside,  Seed  1129;  San  .Tacinto,  Parish  Bros.  1549;  Fall- 
brook,  Parish  2242. 

Eefs. — Akistida    purpurea   Nutt.    Trans.    Am.   Phil.    Soc.    5 :    145.    1837.      A.   aequiramea 
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Scheele,  Linnaea  22:  343.  1S49.  A.  Jilipenilula  Buckl.  Proc.  Acad.  Phila.  1862:  93.  1862. 
A.  purpurea  Nutt.  var.  californica  Vasey,  Contr.  Nat.  Herb.  3:  47.  1892,  type  Lemmon  .5474, 
Capay  Valley,  Yolo  Co.,  but  locality  out  of  range  and  may  be  an  error.  A.  fasciculaia  Torr. 
var.  californica  Vasey;  Beal,  Grasses  N.  Am.  2:  207.  1896.  A.' purpurea  Nutt.  var.  aequiramea 
Merr.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  34:   7.  1901;  Abrams,  Fl.  Los  Ang.  29.  1904. 

8.  A.  reverchoni  Vasey.  Perennial ;  culms  densely  cespitose,  erect,  1  to  2 
feet  high;  blades  involute,  more  or  less  flexuous,  as  much  as  6  inches  long; 
panicle  narrow,  4  to  6  inches  long;  branches  short,  appressed;  glumes  unequal, 
awnless,  smootli,  or  the  first  scabrous  on  the  upper  part  of  keel,  the  first  about 
3  lines  long,  the  second  about  5  lines  long;  lemma  5  to  6  lines  long,  smooth 
except  the  minutely  pubescent  callus,  narrowed  above  but  not  twisted;  awns 
equal,  about  10  lines  long. 

Deserts  and  plains,  southern  California  (Newberry,  Chase  5788)  to  Texas. 
Eef.— Aristid.\  reverchoni  Vasey,  Bull.  Torr.  Club  13:  52.  1886. 

9.  A.  fendleriana  Steud.  Perennial ;  culms  densely  cespitose,  erect,  usually 
less  than  1  foot  high,  blades  crowded  at  base  of  culms  forming  a  curly  tuft, 
involute,  arcuate,  sharp-pointed,  pilose  at  base,  usually  1  to  2  inches  long,  but 
sometimes  longer;  panicle  narrow,  2  to  4  inches  long,  bearing  a  few,  mostly 
short-pediceled,  loosely  arranged,  more  or  less  appressed  spikelets;  glumes 
unequal,  smooth,  awnless,  1-nerved,  the  first  about  3  lines  long,  the  second  5  to- 
6  lines  long;  lemma  4  lines  long,  seaberulous  and  slightly  narrowed  above; 
callus  minutely  pubescent,  Yo  line  long;  avnas  equal,  about  1  inch  long,  as-^ 
eending. 

Deserts  and  plains,  southern  California  to  Texas.  San  Bernardino  Mts., 
Parish  3299,  3828. 

Refs. — Aristida  fendleriana  Steud.  Syn.  PI.  Glum.  1:  420,  1854.  A.  purpurea  Nutt.  var^ 
fendleriana  Vasey,  Contr.  Nat.  Herb.  3:  46.  1892.  A.  fasciculata  Torr.  var.  fendleriana 
Soribn.  in  Britt.  &  Kearn.  Trans.  N.  Y.  Acad.  Sci.  14:  23.  1894.  A.  longiseta  Steud.  var. 
fendleriana  Merr.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  34:  5.  1901. 

14.     STIPA  L. 

Spikelets  1-flowered,  in  terminal,  open  or  narrow  panicles.  Glumes  narrow,, 
acute  or  bristle-tipped.  Lemma  with  a  bearded  sharp-pointed  callus,  pubescent, 
indurated,  convolute,  including  the  small  palea.  terminating  in  a  simple,  usu- 
ally stout,  geniculate  twisted  awn.  Kather  coarse  tufted  perennials  with  nar- 
row or  involute  blades. — Species  about  100,  throughout  the  tropical  and  tem- 
perate regions  of  the  world,  especially  on  plains  and  deserts.  (Greek  stupa, 
tow,  referring  to  the  feathery  awns  of  some  of  the  species.) 

Awn  above  second  bend  about  3%  inches  long,  flexuous 1.      S.  comata. 

Awn  above  second  beud  not  over  I'o  inches  long,  usually  much  sliorter. 
Awn  plumose. 

Awn  with  one  bend,  very  plumose  below  bend 2.     S.  speciosa. 

Awn  with   two   bends,   plumose   to   second   bend. 

Ligule  1%  to  3  lines  long 3.     S.  thurheriana.. 

Ligule  very  short. 

Sheaths  glabrous 4.     S.  occidentalis. 

Sheaths  pubescent 5.     S.    elmeri. 

Awn  only  scabrous  or  puberuleut. 

Lemma  clothed  with  copious  long  hairs  2  lines  long. 

Awn  with  two  bends;   plants  3  feet  or  more  high 6.     S.  coronata. 

Awn  usually  with  one  bend;   plants   1   to  1^4   feet  high 7.     S.  parishii. 

Lemma  more  or  less  hairy,  the  hairs  not  over  ij  line  long. 
Panicles  loose,  the  branches  spreading. 

Terminal  segment  of  awn  about  1^^  inches  long 8.     S.  setigera. 

Terminal  segment  of  awn  about  %  inch  long 9.     S.  emincns.. 
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Panicles  narrow,  the  branches  erect. 
Sheaths  hairy  at  the  throat. 

Glumes  7  to  8  lines  long 10.     S.  stillmanii. 

Glumes  5  lines  long  or  less. 

Glumes  thin  and  papery,  obscurely  nerved;  panicle  slender. .  .11.     S.  calif ornica. 
Glumes  firm,  the  first  plainly  5  to  7-nerved;  panicle  rather  stout.  .  .12.     S.  vaseyi. 
Sheaths  not  hairy  at  the  throat. 

Glumes  6  lines   long,   broad 13.     iS.    lemmoni. 

Glumes  3  to  4   lines   long. 

Leaves  mostly  basal;  blades  capillary-involute 14.     S.  lettermani. 

Leaves  scattered;  blades  flat  or  involute;    culms  stouter 15.      S.  minor. 

1.  S.  comata  Trill.  &  Rupr.  Culms  2  to  4  feet  high,  smooth;  sheaths  smooth  ; 
ligule  2  to  3  lines  long;  blades  becoming  involute,  elongated;  panicle  loose, 
open,  6  to  10  inches  long ;  branches  slender,  ascending,  or,  in  anthesis,  spread- 
ing, the  lower  3  to  4  inches  long,  bearing  usually  2  spikelets  toward  the  extremi- 
ties; glumes  nearly  an  inch  long,  gradually  narrowed  into  an  awn,  smooth, 
5-nerved,  thin,  papery;  lemma  5  to  6  lines  long,  rather  sparsely  appressed- 
villous;  callus  li/^  lines  long;  awn  very  long,  the  first  section  %  to  II/2  inches 
long,  closely  twisted,  appressed-villous  but  becoming  nearly  smooth,  the  second 
like  the  first  but  shorter,  the  third  section,  as  long  or  longer  than  the  other  two, 
more  or  less  flexuous  but  not  twisted,  scabrous,  very  slender. 

From  Lake  Tahoe  {Hitchcock  3125)  to  Argus  Mts.  {rurpus  5461)  ;  British 
Columbia  to  ]\Iexico,  east  to  Great  Plains. 

Refs.— Stipa  comata  Trin.  &  Rupr.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  5':  75.  1842; 
Thurb.  in  Wats.  Bot.  Oal.  2:   285.  1880. 

2.  S.  speciosa  Trin.  &  Rupr.  Culms  numerous,  cespitose,  1  to  2  feet  high; 
sheaths  smooth,  or  lower  pubescent  or  even  felty  at  the  very  base,  the  throat 
densely  short-villous ;  ligule  short;  blades  elongated,  involute-filiform,  mostly 
basal,  more  or  less  deciduous  from  the  outer  and  older  persistent  sheaths; 
panicle  narrow,  dense,  4  to  6  inches  long,  not  much  exceeding  the  leaves,  white 
or  tawny,  feathery  from  the  plumose  awns;  glumes  smooth,  7  to  8  lines  long, 
3-nerved,  long-acuminate,  papery;  lemma  31-2  to  4^/2  lines  long,  narrow, 
densely  short-pubescent,  the  callus  sharp  and  smooth  below;  awn  with  one 
sharp  bend,  the  first  section  ^/^  to  %  inch  long,  densely  long-pilose  on  the  lower 
V2  or  %,  the  hairs  3  to  4  lines  long,  the  remaining  portion  of  the  awn  scabrous, 
the  second  section  about  1  inch  long. 

Central  California  to  Colorado,  south  into  Mexico ;  also  Chile,  the  type  locality. 
Especially  characteristic  of  the  Colorado  and  Mohave  deserts  and  the  deserts 
north  to  :\roiio  Lake  {Bolaiidcr  6117)  ;  also  occurs  at  Adobe  Valley,  Stanislaus 
Co.,  Elmer  4349,  and  San  Luis  Obispo,  Lemmon  5470. 

Refs. — Stipa  speciosa  Trin.  &  Rupr.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  5':  45.  1842; 
Thurb.  in  Wats.  Bot.  Cal.  2:  284.  1880;  Abrams,  Fl.  Los  Ang.  31.  1904.  S.  chrysophylla 
Dcsv.  in  Gay.  Fl.  Chil.  6:  278.  pi.  76.  f.  2.  1853;  Thurb.  in  Wats.  Bot.  Cal.  2:  285.  1880. 

3.  S.  thurberiana  Piper.  Culms  6  inches  to  ly^  feet  high ;  sheaths  smooth 
or  somewhat  scabrous,  mostly  basal;  ligide  long,  about  iv.  to  2  lines  long, 
acute;  blades  involute,  scalirous:  panicle  2  to  4  inches  long,  often  subtended 
by  an  enlarged  sheath ;  glumes  about  6  lines  long,  acuminate,  3-nerved;  lemma 
31/2  lines  long,  appressed-pilose,  the  callus  acute;  awn  about  II/2  inches  long, 
indistinctly  twice-geniculate,  short-pilose  to  the  second  bend. 

In  the  mountains,  central  California  to  "Washington. 

Locs.— Yrcka,  Butler   1271;   Modoc  Nat.   For.,   i/af/o/i  / Sierra  Nevada.  Lemmo7i;  S    Cal 
G.  R.  Tascy  in  1880. 
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Rcfs. — Stipa  TiiLiiti'.KKiAXA  Piper,  U.  S.  Dept.  Agr.  Div.  Agrost.  Cire.  27:  10.  1900.  S. 
Occident alin  [  Thur)).  iiiisappliea  iu]  Wilkes,  U.  S.  Exj)!.  lOxped.  17:  483.  1874;  Tliurb.  in  Wats. 
Bot.   (lal.   2:'28.'5.   ISSO. 

4.  S.  occidentalis  Thui-b.  Culms  slender,  eespitose,  1  to  2  feet  high  ;  sheaths 
smooth;  lij^ule  [-^  line  long;  blades  narrow,  involute;  pauiele  iiaiTow,  4  to  ti 
inches  long;  glumes  4  to  5  lines  long,  acuminate,  3-nerved,  smooth;  lemma  3 
lines  long,  long-pilose,  the  callus  sharp;  awn  about  1  inch  long,  twice-geuicu- 
late,  piloses  to  the  second  bend  or  throughout,  the  tirst  section  3  to  4  lines  long. 

Sierra  Nevada,  frimi  Alt.  Shasta  {Ilitchfock  2938),  southward,  also  in  southei-n 
Coast  Ranges  (Ml.  Wilson,  Ahranis  2ay8)  ;  north  to  AVashington  and  east  to 
Wyoming. 

■|{efs.— Stu'A  ()orir)E.\TAi,is  Tluirl).;  Wats.  U.  S.  Oeol.  E.\plor.  40tli  Par.  5:  380.  1871. 
jS.  stricta  Vascy,  Bull.  Torr.  Club  10:  42.  lS8;i.  Viir.  sparsiflora  Vasey,  Contr.  Nat.  Herb.  ;! : 
.jl.  1892,  type  liolaiidir  5038  (from  Yosemifc  Park).  S.  occitlentaUs  Thurb.  var.  montana 
Merr.  &  Davy,  TIniv.  Cal.  Publ.  Bot.  1 :  62.  1902,  type  [inlander  .5038.  S.  orcf)onensis  Scribn. 
IT.  .S.   Dept.   A'^r.  Div.   Agrost.   Bull.  17:   130.   f.  420.   1H99. 

.'').  S,  elmeri  Piper  &  Brodic.  Culms  2  to  3  feet  liigli.  more  or  less  pnberu- 
lent,  especially  at  tlie  nodes;  sheaths  pubescent;  ligule  very  sliiui  ;  blades  flat 
oi-  becoming  involute,  jxibesccnt  on  the  upjicr  surface,  oi-  lliosc  nf  the  innova- 
tions also  on  the  lower  surface;  i)anii-h'  naiTii\\-.  fl  to  1"(  iucln^s  long,  leather 
loose;  glumes  3-nerve(l,  gradually  acuminate,  thin,  papery,  6  to  7  lines  long, 
the  first  a  little  the  longer;  lemma  about  3'.,  lines  long,  appr(>ssed-pubesceut. 
th(!  callus  1/2  liiie  long,  glabrous  at  the  point;  awn  distinctly  twice-geniculate, 
first  sect,ioii  4  to  5  lines  long,  s(>coud  section  somewliat  slmrler,  buth  plumose, 
third  section  about  8  to  10  lines  long,  scabrous. 

in  the  mountains,  southern  California  to  Washington. 

IjOcs. — Shasta  Nat.  For.,  Sainp.soii  171;  Upton,  (.'otit/doii;  Long  V'alley,  Lasseu  Co.,  Davy; 
Yosomite  Nat.  Park,  Hitchcock  3247,  3336;  Mt.  Tallae,  IHlchcoch  3124;  Mill  Creek  Falls, 
San  Bernardino  Co.,  I'arixlt  2491;   San  Jacinto  Mts.,  Hall  2.'337. 

llefs.— Stu'A  elmeri  Piper  &  Brodie,  U.  S.  Dept.  Agr.  Div.  Agro.st.  Bull.  11:  40.  1898. 
.S'.  viridula  Trin.  var.  puhcsccns  Vascy,  Contr.  Nat.  Herb.  3:  50.  1892. 

().  S.  coronata  Thurb.  Culms  stout,  4  to  6  feet  high,  as  much  as  '4  iiieii  thiclc 
at  base,  snu)oth  or  pubescent  below  the  nodes;  sheaths  smooth,  tiie  margin  and 
thi-oat  villous;  ligule  al)out  1  line  long,  ciliate-margined;  blades  very  long. 
flat,  with  a  slender  involute  point;  x>anicle  narrow,  dense,  stout,  purplish,  1  to 
11/^.  feet  long;  glumes  gradually  acuminate,  3-nerved,  smooth  except  the  sca- 
l)r()us  keel  of  the  first,  unequal,  the  first  about  10  lines  long,  the  second  1  to  2 
lines  shorter;  lemma  about  4  lines  long,  densely  villous  with  long  appressed 
hairs;  awn  twice-geniculate,  first  section  about  5  lines  long,  twisted,  scabrous 
but  not  villous,  second  section  similar  but  sliortcr,  third  section  about  as  long 
as  the  other  two,  straight. 

Coast  Ranges,  ATonterey  ('o.  southward,  extending  into  Lower  (Jalil'ornia. 

lyocs. — Cone  Peak,  Monterey  (To.,  Vary  7716;  Pico  Blaueo,  Vary  7345;  Tassajara  Hoi 
Springs,  Elmer  3302;  San  Bernardino  Co.,  I'liri.sli  3665;  Los  .\ngelcs  Co.,  Abrams  623,  1305, 
l.ciberg  3336;  Riverside  Co.,  liaker  5282,  Hall  2078;  San  Diego  Co.,  Abrams  3360,  Orcutt  1068. 

Ijofs.— Stipa  coronata  Thurb.  in  Wats.  Bot.  Cal.  2:  287.  1880;  Abrams,  PI.  Los  Ang. 
30.   1904. 

7.  S.  parishii  Vasey.  Culms  stout,  1  to  2  feet  high ;  slu'atiis  smootli,  villous 
at  the  throat;  ligule  siiort,  ciliate;  blades  firm,  flat,  with  a  slender  involute 
point,  very  scabrous  above,  about  2  lines  wide;  panicle  (>  to  8  inches  long, 
narrow,  dense,  i)urple-tinged ;  glumes  smooth,  3-nerved,  long-acuminate,  un- 
equal, tlie  first  7  lines  long,  the  scH-ond  a  line  shorter;    lemma  3t{.  lines  long. 
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densely  loiig-villous.  especially  above;  awn  al)i)ut-  an  iin-h  long,  once-genioulate, 
twisted  liclow.  slraiglit  above,  uearly  smooth. 

Soutliern  Calii'oi'iiia,  and  western  Nevada,. 

Locs.— San  Beriuinlino  Mts.,  Hall  7580,  rari.sh  Bros.  1079,  1079a,  Parish  2487,  3287, 
Wilder  1127;  San  Jacinto  Mts.,  Hall  2309;  Jamacha  Hot  Springs,  Ahrams  3637. 

Refs. — Stipa  PAKisiui  Yasey,  Bot.  Gaz.  7:  33.  1882,  type  Parish  Bros.  1079;  Abranis,  Fl.  Los 
Ang.  30.  1904. 

8.  S.  setigera  IVesl.  Culms  2  to  3  feet  liigli :  hlailcs  long  and  narrow.  Hat 
or  involute;  ligule  about  Vi;  line  long;  paniele  al)out  (i  in(du,'s  long,  loose,  the 
branehes  spreading,  slender,  some  of  the  lower  1  to  2  ineluss  long;  glumes  nar- 
row, long-acuminate,  purplish,  3-nerv(!d,  unequal,  the  first  about  10  lines  long, 
the  seeoiul  1  or  2  lines  shorter;  lemma  4  lines  long,  sparingly  pilose,  the  callus 
sharp;  awn  2  to  'i  inelies  long,  short-pubescent  to  the  second  bend,  the  first 
section  !/>  to  -^  inch  long,  the  second  shorter,  the  third  slciuh'r  and  flexuoiis. 

^Mostly  in  the  ("oast  Ranges,  Walker  Valley  {Davtj  &  Jila.sdale  5041)  to  San 
Diego  {Baker  833)  and  Santa  Barbara  Islands  (Ti-ask).  eastward  to  Susanville 
(Brandcgcc).  Amador  Co.  {nanscn  KifiS),  Northfork  (Griffiths  4601),  and  Win- 
chester {Hall  2!)21)  ;  east  to  Texas  and  south  into  Mexico.  Historic  specimens  re- 
ferred here  are:  Bolandcr  4802,  Biyclow  (Whipple  Expl.),  Brewer  12G2,  Ilarlweg 
2028,  Kellogg  &  Ilarfurd  1096,  Lcmmon  5452,  5455.  5472,  Parish  Bros.  1550, 
1554,  Parish  2038,  Torrey  759. 

Kefs.— Stipa  setioera  Presl,  Kol.  Plaonk.  1:  22fi.  1830;  Thurl).  in  Wats.  Bot.  Gal.  2:  286. 
1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Gal.  38.  1901;  Abrams,  Fl.  Los  Ang.  31.  1904.  S.  neesiana 
[Trin.  &  Eiipr.  misapplied  by]  Torr.  U.  S.  Rep.  Expl.  Miss.  Pac'if.  4:  154.  1857. 

9.  S.  eminens  Cav.  Culms  slender,  puberuleid  below  the  nodes,  2  to  3  feet 
high;  sheaths  smooth,  sparingly  villous  at  throat;  ligule  very  short;  blades 
flat,  narrow,  1  to  2  lines  wide,  iiubescent  on  upper  surface  near  base;  panicle 
rather  loose  and  open,  usually  6  to  8  inches  long,  but  sometimes  more  than  1 
foot  long,  the  branches  distant,  slender;  glumes  3-nerved,  smooth,  umupial, 
acuminate,  the  first  3  to  5  lines  long,  the  second  about  1  line  shorter;  lemma 
about  3  lines  long,  sparingly  villous,  nearly  glabrous  toward  the  hairy-tid'ted 
apex;  awn  indistinctly  tAvice-geniculatc,  about  1  to  iy_,  inches  long,  scabrous 
but  not  villous. 

Coast  Ranges  from  Berkeley  Hills  (Davg  4235)  to  San  Diego  {Orcutt  1065), 
east  to  San  Berniu-dino  {]'arish  2055)  ;  south  into  Lower  California  and  east  to 
Texas  and  Mexico. 

Var.  andersoni  Vasey.  Differs  from  S.  eminens  chiefly  in  the  slender  invo- 
lute blades.  This  form  is,  on  the  average,  a  snuiller  plant,  the  culms  being 
shorter,  the  panicles  narrower  and  few-flowered,  the  spikclets  usually  smaller. — 
Confined  to  California,  where  the  range  is  about  the  same  as  that  of  S.  eminens 
but  extending  north  to  Mt.  Shasta  {Jepson  in  1895). 

Befs.— Stipa  eminens  Cav.  Icon.  PI.  5:  42.  pi.  467.  f.  1.  1799;  Thurb.  in  Wats.  Bot.  Cal. 
2:  286.  1880;  Abrams,  Fl.  Los  Ang.  30.  1904.  Var.  ander.soni  Vasey,  Contr.  Nat.  Herb.  3: 
54.  1892,  type  from  Santa  Cruz,  A7iderson,  according  to  the  label  on  tl^^  type  specimen  in  the 
National  Herbarium  (tlie  type  locality,  "  Lower  California",  as  published,  evidently  an  error); 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  38.  1901.  S.  hassci  Vasey,  Contr.  Nat.  Herb.  1:  267.  1893, 
type  from  Santa  Monica,  Uasse,  a  specimen  deformed  by  smut;  Abrams,  Fl.  Los  Ang.  29. 
1904. 

S.  I'HiNGLEi  Scrihn.  ( 'ulms  2  to  3  feet  high  ;  blades  flat,  firm,  smooth,  coarsely 
nerved;  ligule  1  line  long;  panicle  open,  the  branches  few-flowered;  glumes  5 
lines  long;  lemma  nearly  as  long  as  glumes,  sparingly  pdose;  awn  about  %  inch 
long,  twice-geniculate,  incurved,  nearly  smooth. — There  are  two  specimens  of 
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this  species  collected  by  Lemmon.  one  in  1882,  marked  "California,"  the  other 
in  1884.  no.  394,  the  locality  not  given.  It  is  doubtful,  however,  if  this  species 
occurs  in  California.     These  specimens  are  probably  from  Arizona. 

10.  S.  stillmanii  Boland.  Culms  stout,  2  to  3  feet  high;  sheaths  smooth, 
puberuleut  at  the  throat  and  collar;  ligule  very  short;  blades  scattered,  folded 
or  involute,  firm,  the  .uppermost  filiform;  panicle  narrow,  dense  or  interrupted 
at  base,  the  branches  short,  fascicled ;  glumes  equal,  papery,  minutely  sca- 
brous, acuminate  into  a  scabrous  awn-point,  7  to  8  lines  long,  the  first  3-nerved, 
the  second  5-nerved;  lemma  4i/^  lines  long,  short-pilose,  the  callus  short;  awn 
about  1  inch  long,  once  or  indistinctly  twice-geniculate,  scabrous. 

Only  known  from  the  collection  of  Bolander,  -from  Blue  Caiion,  Placer  Co. 
(the  type).  Three  other  sheets  in  the  National  Herbarium,  presumably  of  the 
same  collection,  are  labeled  from  the  Sierra  Nevada,  altitude  4000  feet. 

Refs.— Stipa  stillm.\nii  Boland.  Proe.  Cal.  Acad.  4:  169.  1S73;  Tlmrb.  in  Wats.  Bot.  Cal. 
2:  287.  1880. 

11.  S.  calif ornica  ilerr.  &  Davy.  Culms  2  to  5  feet  high,  smooth,  or  the 
nodes  pubescent;  sheaths  smooth,  villous  at  the  throat;  ligule  very  short; 
blades  flat,  becoming  involute,  especially  at  the  long  slender  point;  panicle 
narrow,  usually  1  to  IV2  feet  long;  branches  fascicled,  short,  appressed,  or 
some  of  the  lower  as  much  as  5  inches  long;  glumes  thin  and  papery,  equal, 
about  5  lines  long,  smooth,  3-nerved,  the  lateral  nerves  rather  indistinct;  lemma 
about  3  lines  long,  appressed-villous :  awn  twice-geniculate.  the  first  section  3 
to  5  lines  long,  closely  twisted,  villous,  the  second  section  shorter,  2  to  3  lines 
long,  twisted,  villous,  the  third  section  5  to  S  lines  long,  straight,  scabrous  only 
and  lighter  in  color. 

Sierra  Nevada  from  Mt.  Shasta  to  Yosemite,  and  in  the  San  Jacinto  Mts. 

Locs.— Mt.  Shasta,  Hitchcock  2948;  Castle  Crag,  Hitchcock  3064;  Shasta  Eetreat,  Heller 
7936;  Conner  Lake,  Torrey  578;  Mt.  Tallac,  Hitchcock  3121,  3159;  Yosemite  Nat.  Park, 
Bolander  6109,  Hall  4-  Bahcock  3336. 

Refs. — Stip.\  c.\lifoknic.\  Merr.  &  Davy,  Univ.  Cal.  Puhl.  Bot.  1:  61.  1902,  tj-pe  from  the 
San  Jacinto  Mts.,  Hall  2556.  This  appears  to  be  the  species  described  under  S.  viridula 
Trin.  by  DaN^y  in  Jepson,  Fl.  W.  Mid.  Cal.  39.  1901,  and  Abrams,  Fl.  Los  Ang.  31.  1904. 

12.  S.  vaseyi  Scribn.  Culms  2  to  3  feet  high  ;  sheaths  somewhat  hairy  at 
the  throat;  blades  elongated,  involute;  panicle  about  1  foot  long,  dense, 
the  branches  and  branchlets  numerous,  many-flowered;  glumes  narrow,  acumi- 
nate, sccibrous.  the  first  a  little  longer,  rather  strongly  5  to  7-nerved,  5  lines  long ; 
iennua  about  3  lines  long,  appressed-pilose,  the  callus  short,  pilose ;  awn  twice- 
geniculate,  about  1  inch  long,  minutel.y  puberulent. 

Texas  to  Colorado  and  Arizona,  south  into  Mexico.  There  is  but  one  .specimen 
of  this  from  California  (San  Nicholas  Island,  Trask),  consisting  of  a  panicle  and 
one  leaf,  which  differs  from  the  type  from  Texas,  in  having  a  longer  awn  and  a 

more  distinctly  nerved  glume. 

Kefs. — Stipa  VASEYI  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  46.  1898.  S.  viridula 
Trin.  var.  robusta  Vasey,  Contr.  Nat.  Herb.  3;  50.  1892. 

13.  S.  lemmoni  Scribn.  Culms  2  to  3  feet  high,  sometimes  pubescent  below 
the  nodes;  sheaths  smooth;  ligule  about  i-j  line  long;  blades  usually  flat, 
pubescent  on  upper  surface ;  panicle  narrow,  the  branches  1  to  2  inches  long, 
appressed :  glumes  nearly  equal,  rather  broad,  scarious,  acuminate,  3  to  5- 
nerved,  6  lines  long;  lemma  31/2  lines  long,  rather  thinly  appressed-pilose,  the 
callus  short;  awn  about  1  inch  long,  twice-geniculate.  appressed-pilose  to  the 
second  bend. 
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In  the  Sierra  Nevada  (Moffat  Creek,  Siskiyou  Co.,  Buthr  830)  to  Tehachapi 
{Chase  5731)  and  in  the  Coast  Ranges  (Red  Mt.,  Humboldt  Co..  Bolander  6469) 
to  Mendocino  Co.  {Davy  tf-  Blasdah  5287)  ;   north  to  Washington. 

Var.  jonesii  Seribn.  Differs  in  the  more  slender  firm  involute  blades,  and 
smaller  spikelets ;  glumes  about  4  lines  long ;  lemma  about  3  lines  long,  the  awn 
%  inch  long,  tending  to  be  incurved,  the  pubescence  shorter. ^Washington 
and  Idaho  to  California.  Yreka,  Butler  810;  Sierra  Nevada  as  far  south  as 
Mariposa  Co.  {Bolander  4865)  ;    also  in  the  mountains  of  San  Diego  Co.  {Bran- 

degee  129). 

Eefs.— Stipa  lemmoni  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  30:  3.  1901.  S.  pringlei 
Seribn.  var.  lemmoni  Vasey,  Contr.  Nat.  Herb.  3:  541.  1892,  type  from  Plumas  Co.,  Lemmon 
545().  Var.  jonesii  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  30:  4.  1901,  type  from  Emi- 
grant Gap,  Jones  3298. 

14,  S.  lettermani  Vasey.  Culms  cespitose,  slender,  1  to  lyo  feet  high; 
sheaths  smooth;  ligule  very  short:  blades  crowded  at  base  of  plant,  short, 
slender,  involute;  panicle  narrow,  3  to  8  inches  long;  glumes  narrow,  acum- 
inate, 3-nerved,  about  4  lines  long;  lemma  narrow,  2i/2  lines  long,  pilose; 
awn  very  slender,  about  Vi;  inch  long,  nearly  smooth,  twice-geniculate,  the  first 
section  short,  about  l^A  lines  long. 

California  to  Idaho  and  Colorado. 

Locs. — Lincoln  Valley,  Sierra  Co.,  Kennedy  tj-  Doten  21.5;  Truckee,  Eitchcoel- ;  San  Ber- 
nardino Mts.,  Parish  Bros.  1.552. 

Befs. — Stipa  lettekmani  Vasey,  Bull.  Torr.  Club  13:  53.  1886.  5.  viridula  Trin.  var. 
lettermani  Vasey,  Contr.  Nat.  Herb.  3:  50.  1892. 

15.  S.  minor  Scribn.  Culms  few  in  a  cluster,  2  to  3  feet  high ;  sheaths 
smooth;  ligule  very  short;  blades  flat  or  becoming  involute,  narrow,  as  much 
as  1  foot  long;  panicle  narrow,  6  to  8  inches  long;  glumes  3  lines  long,  3-nerved, 
slightly  scabrous  on  the  keels;  lemma  narrow,  pilose,  2yo  lines  long;  awn 
about  %  inch  long,  nearly  smooth,  twjce-geniculate,  theJirst  section  II/2  lines 
long. 

High  Sierra  Nevada  of  central  California;  probably  also  in  Mexico.  Differs 
from  S.  lettermani  only  in  being  larger,  the  blades  more  scattered,  flat  or 
tardily  involute,  and  the  panicles  longer. 

Locs.— Summit  Valley,  Fringle ;  Tosemite  Nat.  Park,  Bolander  5078,  Bitehcock  3304,  3324; 
Farewell  Gap,  Hitchcock  3393. 

Kefs. — Stipa  minor  ScrHin.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  46.  1898.  S.  viridula 
Trin.  var.  minor  Vasey,  CoBtr.  Nat.  Herb.  3:  50.  1892.  S.  viridula  as  described  by  Thurb. 
in  Wats.  Bot.  Cal.  2 :  288.  1880,  appears  to  include  -S.  minor,  S.  lettermani,  S.  calif orniea  and 
S.  lemmoni. 

15.  ORYZOPSIS  Michx. 
Spikclols  1-flowered,  in  narrow  or  open  panicles.  Glumes  rather  broad, 
obtuse  or  a))ruptly  acute.  Lemma  with  a  short  obtuse  callus,  convolute,  some- 
what indurated,  including  the  rather  large  palea,  terminating  in  a  simple  slen- 
der, usually  short,  deciduous  awn.  Perennials. — Species  about  15  in  temperate 
regions  of  the  nortliern  hemisphere.    (Greek  orusa,  rice,  and  opsis,  appearance.) 

Lemma  smooth;  spikelets  numerous,  1^/^  lines  long;  blades  flat 1.     0.  miliacea. 

Lemma  pilose;  blades  involute. 

Branches    of  panicle  and  capillary  pedicels  divaricately  spreading 2.      0.  hj/menoides. 

Branches  of  panicle  and  pedicels  erect  or  ascending. 

Glumes  about  2  lines  long;  lemma  sparingly  pilose 3.      0.  kingii. 

Glumes  4  to  5  lines  long;  lemma  densely  long-pilose. 

Awn  3  lines  long;  culms  6  inches  to  1  foot  high 4.      0.  webheri. 

Awn   f)  lines  long ;  culms  1  to  2  feet  high 5.      0.  bloovieri. 
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1.  0.  niiliacea  Beutli.  &  Hook.  Cnlnis  erect  from  a  decumbent  base,  2  to  3 
feet  hii;-b;  .slieaths  smootb  ;  ligule  about  1  line  long:  blades  flat,  4  to  5  lines 
wide;  panicle  as  much  as  a  foot  long,  loose,  tlie  branches  spreading;  glumes 
li/>  lines  long,  smooth,  etiual ;  lemma  smooth.  1  line  long,  the  deciduous  straight 
awn  about  2  lines  long. 

A  native  of  Europe,  introduced  in  a  few  localities  in  California,  t'ahto,  Men- 
(h)cino  Co.,  Davy  6624;    Santa  Barbara.  Grant  53SS ;    Los  Angeles,  McClatchie 

1222. 

Kefs. — Okyzopsis  miliace.4.  Bentli.  &  Hook.;  Aschers.  &  Sebweinf.  Mem.  lust.  Egypte  2: 
169.  1887.      Aflrostia  miliacea  L.  Sp.  PI.  61.  1753. 

2.  0.  hymenoides  Ricdcer.  Culms  eespitose.  1  to  2  feet  high ;  sheaths  smooth 
or  minutely  scabriuis:  ligule  about  3  lines  long,  acute;  blades  slender,  elon- 
gated, nearly  as  long  as  the  culms;  panicle  diffuse,  3  to  6  inches  long,  the 
slender  branches  in  pairs,  the  branchlets  dichotomous,  all  divaricately  spread- 
ing, the  ultimate  pedicels  capillary,  tiexuous,  enlarged  below  the  spikelets; 
glumes  equal,  about  3  lines  long,  puberulent.  papery,  ovate,  3-nerved.  abruptly 
narrowed  into  an  awn-like  point;  lemma  fusiform,  tnrgid,  about  1X<>  lines  long, 
nearly  black  at  maturity,  densely  long-pilose  with  hairs  IVi;  lines  long;  awn 
when  present  about  2  lines  long,  straight,  readily  deciduous. 

Deserts  and  plains  of  the  southern  portion  of  the  state,  rai-e  northward  to  Mt. 
Shasta  {Ilall  lO  Bahvock  4093)  ;    Washington  to  i\Ianitoba,  south  to  ilexico. 

'Rets. — Oryzopsis  hymenoides  Bicker;  Piper,  Gontr.  Nat.  Herb.  11:  109.  1906.  Stipa 
hymenoides  Roera.  &  Schult.  Syst.  Veg.  2:  2.'59.  1817.  Eriocoma  cv.ipidata  Nutt.  Gen.  1: 
40.  181S;   Tliurb.  in  Wats.  Bot.Cal.  2:   283.  ISSO. 

3.  0.  kingii  Beal.  Culms  tufted,  sleniler,  8  to  15  inches  high;  blades  numer- 
ous at  the  base  of  the  plant,  involute,  capillary;  ligide  about  14  line  long; 
panicle  narrow,  h)ose,  the  short  slender  branches  appressed  or  ascending,  few- 
flowered  ;  glnmes  broad,  papery,  nerveless,  obtuse,  pm-ple  at  base,  unequal, 
the  fir.st  about  1%  Hues  long,  the  second  a  little  longer;  lemma  elliptical,  ly^ 
lines  long,  rather  sparingly  appressed-pubescent,  the  callns  short;  awn  more  or 
less  sickle-shaped,  bent  in  a  wide  curve  or  indistinctly  geniculate  below  the 
middle,  not  twisted,  minutely  pubescent,  not  readily  deciduous,  about  I/2  iuch 
long. 

Only  kno^^'n  from  the  high  central  Sierra  Nevada. 

Locs. — Upper  Tuolumne,  Bolander  6097;  Lyell  Fork  Canon,  Hiichcock  32S9;  Clouds  Rest, 
Congdon;  Black  Mt.,  Fresno  Co.,  Hall  4~  Chandler  601. 

Eefs. — Oryzopsis  kixgii  Beal,  Grasses  N.  Am.  2:  229.  1896.  Stipa  kingii  Boland.  Proc. 
Cal.  Acad.  4:  170.  1872,  t3'pe  from  Mt.  Dana,  Bolander  6097  (the  number  given  with  the 
original  description  is  6076,  but  all  the  oi-iginal  specimens  distributed  under  Stipa  kingii 
are  numbered  6097,  and  this  is  the  number  found  in  Bolander  "s  Field  Book  for  the  Mt.  Dana 
collection  of  Stipa  kiniiii);  Thurb.  in  Wats.  Bot.  Cal.  2:   287.  1880. 

4.  0.  webberil'.cnth.  (_'ulms  eespitose,  erect,  6  inches  to  1  foot  high ;  blades 
involute,  filiform,  scabrous;  panicle  narrow,  1  to  2  inches  long,  the  branches 
appressed;  glumes  equal,  narrow,  obscurely  5-nerved,  minutely  seaberulous, 
acuminate,  about  4  lines  long ;  lemma  narrow,  3  lines  long,  densely  long-pilose, 
the  awn  about  3  lines  long,  straight  or  bent,  not  twisted. 

Deserts  and  plains;  Lassen  Co.  (Smoke  Creek,  Griffiths  lO  Hunter  48.5)  to 
Colorado. 

Refs.— Oryzopsis  webberi  Benth.;  Vasej-,  Grasses  U.  S.  23.  1SS3.  Eriocoma  tvehbcri 
Thurb.  in  Wats.  Bot.  Cal.  2:  283.  1880,  type  from  Sierra  Valley,  Bolander. 

5.  0.  bloomeri  Rieker.  Culms  tufted,  1  to  2  feet  high,  glabrous:  sheaths 
glabrous ;   ligule  about  i/o  line  long ;   blades  crowded  at  the  base,  involute,  nar- 
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row,  linn  ;  paiiicK'  ;i  to  (i  iiiclics  loiifX.  Iln'  Iiimiic-Iics  slender,  rather  stil'lly  asceiiil- 
iiiK.  tlie  longer  2  to  -i  iiielie.s  loiip:.  bearing  spikelets  from  alxmt.  the  niiihlle; 
gliunes  (•oni])arati\(')y  broad,  indistinetlj'  ^5  to  5-nerved,  smooth,  rather 
abrnpll.v  acuminate,  i'i(iial.  -1  to  .">  lines  long;  lemma  elliptical,  21/^  lines  long, 
densely  loiig-villous;  awn  about  ',,^>  inch  long,  tardily  deeiduoiis,  once-geincu- 
late,  the  first  section  alioni  :i  lines  long,  slightly  twisted,  appressed-villous, 
indistinctly  bent  or  llexuoiis.  the  second  section  straight,  minutely  scabrous. 

Dry  I'egioiis,   Wasiiington  to  Manitoba  and  south  to  New  Mexico. 

ijocs. — Moultiiii,  Mo<li)e  Co.,  (liiffillis  i)'-  Hunter  456;  Mt.  Dialilo,  Bolander;  Lancaster, 
lilmcr  4165. 

Refs. — Oryzopsis    hi.oomkki    Riclccr;     I'ipcr,    (,'oiitr.    Nat.     llorli.     11:     109.    1906.        Slipa 
bloomiri  Boland.  Proc.  ('at.  Acad.  4:    16s.   l.STi!,  type  from   Mono  Pass,  Bolander  611(i.      S. 
siberiea  |  Lam.  misapplicfl  bvl  Tluirb.  in  Wats.  Bot.  Cat.  2:  287.  1880. 
Hi.     MUHLENBERGIA  Sclireb. 

Spikeb'ls  1  llowercd.  (Jinnies  thin.  1  iier\ed,  often  aristate.  Lemma  with  a 
short,  (il'ten  barl)ate  cidins.  nari-ow.  m(>ml)raHaceons,  l5-nerved,  acute,  mucroii- 
ate,  or  ol'leii  awned  I'rom  tlie  tip  or  rr(nii  between  tiio  teeth  of  the  bidentate 
ape.x.  i'ajea  tiiin,  aliout  as  long  as  b'lnnia.  .\nnnal  m-  usually  perennial 
grasses,  the  inlloi-(?sceiice  varying  from  an  open  and  diffuse,  to  a  narrow  and 
spike-liki!  panicle. — Species  about  (iO.  mostly  .\merican.  especially  abundant 
on  the  Mexican  plateau.  (Rev.  Dr.  Ibiu-y  .Mnhhiiberg.  a  distinguished  Ameri- 
can botanist,  1753—1815.) 

Hairs  at  hase  of  floret  at  least  half  .us  Imif;  as  body  of  lenuna;    pauicli'  narrow;    perennials. 

Hairs  at   base  of  floret  copious,  as  long  as  boity  of  lemma 1.      M .  eanidla. 

Hairs  at  base  of  floret  not  over  t{>  as  Ion;;  as  boily  of  lemma. 

Panicle  loose;   upper  ji-lunie   ii-tontlied;    hlailes   involute 2.       M.   riraeiliK. 

Panicle  close;  ghunes  entire;  blades  Hat. 

Blades  narron-,  about  1  line  wide ?..      M.  lemmoni. 

Blades  broad,  l'/-!  to  2i/>  lines  wide 4.      M.  californiaa. 

Hair.s  at  base  of  floret  minute  or  wanting. 

(Jlumes  erosc-toothed ;   culms  erect;   plants  perennial,  without    rliizomes 7.      M.  jnnrsii. 

Illumes  entire;    culms   mostly   decuudieut    or  spreading;    plants    penimi.'il    with    rhizomes,   or 
annual, 
licmnui  awned.  the  awn  :i  lines  long  ur  more. 

Plants  annual;  panicle  narrow;  awn  5  to  7  lines  long 5.     M.  microupci'mn. 

Plants  i)erenni.'il ;  ])anicle  diffusely  spreading;  awn  :!  liiu's  long 6.      M.  porteri. 

Lenuna  unawned,  nuicronate;   panicles  narrow. 

Cidnis    capill;iry;    ])lants    lax    ami    soft,    no    ciceping    rootstoeks,    often    annual;    blades 

flat 8.      M.  ptiffirmis. 

Culms  stouter,  r.-itlier  woody  (jr  wiry;   rootstoeks  creeping;  blades  involute. 

I'lants  widely  s])reatling  or  creeping;  glumes  ■j'l  line  long 9.      M.  repcns. 

Plants  erect  or  decumbent  at  base;  glunn^s  lo  line  long 10.      M.  squarroaa. 

1.  M.  comata 'riiurb.  i*erenni;il.  willi  imnierous  scaly  rhizomes;  culms  erect 
or  sometimes  spre.-nliiig.  siiiooth  below.  sc;dn-ous  ;ibo\'e,  pubescent  about  the 
nodes,  1  '  i;  (o  •!  I'cet  liii;h  :  slie;illis  snionth  nr  slightly  scabrous,  keeled;  ligulc 
y-2  line  long,  meiid)ranaceous.  short-ciliate ;  blades  flat,  1  to  '■'•  lines  wide,  sca- 
brous; p;iniclcs  narrow,  spike-li!<e,  usually  more  or  less  lobed  or  interru|>ted, 
often  ]»urple  t  inged,  :;  In  ti  inches  long;  gluiiK's  narrow,  acuminate,  1-nerved, 
smooth,  ciliatc-scabrons  on  the  keels,  1  '  •_.  to  2  liix's  long;  lenuna  1'^  lin(!S  long, 
gradually  narrowed  into  ;i  cai)ill;iry  awn  2  to  4  lines  long,  the  hairs  at  base  of 
floret  copious,  1  to  1  ' -j  lines  long. 

]\rt.  Shasta  south  through  the  Sii'i-iM  \i'\;id;i  to  the  S;iii  In'mardino  .Mts. 
In  IIk-  inonntains  \vi>\\\   Washington  to  Wyoming  and  south  to  Colorado. 
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Locs. — Mt.  Shasta,  Fringle ;  Castle  Crag,  Hitchcock  3078;  Sierra  Valley,  Lemmon  5475; 
Mono  Lake,  Bolander  6094;  Yosemite  Nat.  Park,  Bolander  6094a,  6101,  Hitchcock  3213;  Mt. 
0ana,  Bolander;  Sequoia  Nat.  Park,  Hitchcock  3376,  3377;  San  Bernardino  Mts.,  Abrams  2906. 

Refs. — MUHLENBERGIA  COMATA  Thurb. ;  Benth.  in  Jour.  Linn.  Soc.  Bot.  19:  83.  1881. 
Vaseya  comata  Thurb.  in  Gray,  Proc.  Acad.  Phila.  1863:  79.  1863;  Thurb.  in  Wats.  Bot. 
Cal.  2:  278.  1880. 

2.  M.  gracilis  Trin.  Perennial ;  culms  densely  cespitose,  erect  from  a  short 
decumbent  rluzomatous  base,  smooth  or  scabrous  above,  6  to  18  inches  high; 
sheaths  smooth  or  scabrous;  ligule  2  to  3  lines  long;  blades  crowded  at  base, 
involute,  scabrous,  sharp-pointed ;  panicles  narrow,  loose,  2  to  4  inches  long ; 
glumes  broad,  oblong,  sparsely  pubescent,  1  line  long,  obtuse  or  more  or  less 
erose  at  apex,  the  second  ;j-toothed;  lemma  li/j  lines  long,  sparselj'  pubescent 
at  base  and  margins,  gradually  narrowed  into  a  slender,  more  or  less  liexuous 
awn  y^  to  %  inch  long. 

Dry  ground,  middle  Sierra  Nevada  (Yosemite  Valley,  Bolander  6093;  Mt. 
Tallac,  Hitchcock  3143)  to  Wyoming,  south  into  Mexico. 

Refs. — MuHLENBERGiA  GRACILIS  Trin.  Gram.  Unifl.  193.  1824;  Thurb.  in  Wats.  Bot.  Cal. 
2:  277.  1880.     Podosaemum  gracile  H.B.K.  Nov.  Gen.  &  Sp.  1 :  131.  1816. 

3.  M.  lemmoni  Scribn.  Perennial,  from  a  creeping  branching  woody  rhi- 
zome; culms  slender,  wiry,  erect  or  ascending,  1  to  2  feet  high;  blades  flat  or 
somewhat  involute,  1/2  to  1  line  wide ;  panicles  narrow,  interrupted,  the 
branches  short ;  glumes  narrow,  gradually  acuminate,  including  the  awn  about 
li/o  lines  long;  lemma  1%  lines  long,  acuminate  into  an  awn  as  much  as  3 
lines  long,  the  callus  hairs  rather  sparse,  about  \'-2  as  long  as  body  of  lemma. 

Deserts  from  southern  California  (Jamacha,  Canby  58)  to  Texas  and  northern 
Mexico. 

Ref. — MuHLEXBERciA  LEMMONI  Scribn.  Contr.  Nat.  Herb.  1:  56.  1890. 

4.  M.  californica  Vasey.  Perennial,  the  base  more  or  less  creeping  and  rhi- 
zomatous ;  culms  erect,  somewhat  woody  below,  smooth,  puberuleut  about 
nodes,  1  to  2  feet  high ;  sheaths  scaberulous,  keeled ;  ligule  scarcely  14  line 
long;  blades  flat,  2  to  3  lines  wide,  scabrous,  usually  short;  panicles  narrow, 
spike-like  or  interrupted,  3  to  6  inches  long;  glumes  narrow,  acuminate  or  awn- 
pointed,  li/o  to  2  lines  long,  scabrous  on  the  keels;  lemma  about  IVi;  lines  long, 
scabrous,  the  callus  hairs  rather  sparse,  about  V2  as  long  as  lemma ;  awn  a  line 
long  or  less. 

Confined  to  southern  California. 

Locs. — Mt.  Lowe,  Chase  5555;  Rialto,  Parish  2113;  San  Bernardino  Mts.,  Parish  Bros. 
1076,  1628;  San  Diego,  Orcutt. 

Refs. — MuHLENBEROiA  CALirORNiCA  Vasey,  Bull.  Torr.  C^lub  13:  53.  1886;  Abrams,  Fl.  Los 
Ang.  32.  1904.  M.  glomerata  Trin.  var.  Irevifolia  Vasey,  Bot.  Gaz.  7:  92.  1882,  type  Parish 
Bros.  1028.  M.  iiarishii  Vasey,  Bull.  Torr.  Club  13:  53.  1886,  type  Parish  Bros.  1076  (the 
glumes  extended  into  awns  %  line  long).  M.  sylvatica  Torr.  var.  californica  Vasey,  Bot.  Gaz. 
7:  93,  1882,  type  Parish  Bros.  1076. 

5.  M.  microsperma  Trin.  Annual,  often  purple ;  culms  spreading,  6  to  15 
inches  high,  scaberulous  especially  below  the  nodes;  sheaths  smooth  or  sca- 
berulous; ligule  I/O  line  long;  blades  1  to  2  inches  long,  %  line  wide,  flat, 
scabrous;  panicles  narrow,  loose.  1  to  3  inches  long;  glumes  ovate,  obtuse  or 
emarginate,  1-nerved,  luiequal,  the  second  the  longer,  i/o  line  long;  lemma 
narrow,  acuminate,  3-nerved,  IV2  lines  long,  appressed-pubescent  on  margins 
and  callus;  awn  terminal,  capillary,  5  to  7  lines  long. — Cleistogamous  spike- 
lets  are  developed  at  the  base  of  the  lower  .sheaths.  These  are  solitary  or  few 
in  a  fascicle  in  each  axil,  each  spikelet  included  in  the  indurated  thickened, 
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tightly  rolled  prophylluiii.  The  glumes  are  wantiDg  and  awn  of  the  lemma 
reduced,  but  the  grain  is  larger  than  that  of  the  spikelets  in  the  terminal 
intiorescence,  being  about  the  same  length  (1  line)  but  much  thicker.  The 
prophyllum  enclosing  the  spikelet  is  narrowly  conical  and  readily  disarticu- 
lates from  the  plant  at  maturity. 

Open  ground  from  middle  and  southern  California  to  Arizona  and  northern 
Mexico.  Carmel  Bay  {Elmer  5085)  and  San  Luis  Obispo  {Brewer  466)  south- 
ward, extending  east  to  Kern  Canon  {Heller  7654)  and  The  Needles  {Chase 
5792). 

Eefs. — MUHLENBERGI.\  MICR0SPERM.\  Trin.  Gram.  Unifl.  193.  1824  (by  inference  only)  ; 
Kunth,  Rev.  Gram.  1:  64.  1829.  Tricliochloa  microsperma  DC.  Cat.  PI.  Monsp.  151.  1813. 
Uuhlenbtrgia  debilis  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  4':  29.J.  1840;  Thurb.  in 
Wats.  Bot.  Cal.  2:  277.  1880;  4brams,  Fl.  Los  Ang.  32.  1904.  Podosaemum  debile  H.B.K. 
Nov.  Gen.  &  Sp.  1:   128.  1816. 

6.  M.  porteri  Scribn.  Perennial ;  culms  woody  or  persistent  at  base,  numer- 
ous, wirj^  widely  spreading  or  ascending  through  bushes,  scaljerulous,  more  or 
less  branched  from  all  the  nodes,  1  to  3  feet  long  or  more;  sheaths  smooth, 
spreading  away  from  the  branches,  the  prophyllum  conspicuous;  blades  small, 
flat,  1  to  2  inches  long,  early  deciduous  from  the  sheath ;  panicles  2  to  4  inches 
long,  open,  the  slender  branches  and  branchlets  brittle,  widely  spreading,  bear- 
ing rather  few.  long-pediceled  spikelets ;  glumes  narrow,  acuminate,  slightly 
unequal,  the  second  longer,  about  1  line  long;  lemma  purple,  acuminate, 
minutely  pilose,  II/j  to  2  lines  long,  the  awn  about  3  lines  long. 

Rocky  deserts  from  southern  California  (San  Felipe,  San  Diego  Co.,  Parish 
Bros.  1529)  to  Texas  and  northern  Mexico. 

Ref. — MuHLEN'BERi;i.\  PORTERI  Scribn. ;  Real,  Grasses  N.  .\ni.  2:  259.  1896. 

7.  M,  jonesii  Hitchc.  n.  comb.  Perennial ;  culms  cespitose,  erect,  slender, 
about  1  foot  high ;  blades  mostly  basal,  involute,  flexuous,  scabrous ;  panicles 
narrow,  loose,  2  to  3  inches  long;  glumes  equal,  obtuse,  toothed  at  apex,  a 
little  more  than  %  line  long;   lemma  2  lines  long,  acuminate,  awn-pointed. 

Only  known  from  northeastern  California. 

Locs. — Mt.  Shasta,  Palmer  2640  in  1892;  Warner  Valley,  Austin  1230;  Silver  Lake,  Baker 
4'  Nutting;    Prattville,  Jones;    French  Meadows,  Placer  Co.,  Kennedy  cj'  Doten  408. 

Refs. — MUHLENBERGIA  JONESII  Hitchc.  Sporobolus  jonesii  Vasey,  Bot.  Gaz.  6:  297.  1881, 
type  from  Soda  Springs,  Jones  in  1881. 

8.  M.  flUformis  Rydb.  Annual  or  sometimes  apparently  perennial,  rather 
soft  and  lax,  spreading  from  a  cluster  of  fibrous  roots  or  with  decumbent  creep- 
ing, apparentl.v  perennial  bases;  culms  capillary,  a  few  inches  to  as  much  as  a 
foot  high,  often  depauperate;  blades  fiat,  usually  less  than  an  inch  long;  pani- 
cles narrow,  interrupted,  few-flowered,  an  inch  long  or  less;  glumes  ovate, 
i/u  line  long;  lemma  lanceolate,  acute,  nuicronate,  1  line  long,  minutely  pu- 
bescent, scaberulous  at  tip. 

Mountain  meadows  from  Siskiyou  Co.  {Butler  1768)  south  through  the 
Sierra  Nevada  to  Sequoia  Nat.  Park  {Hitchcock  3420),  San  Bernardino  Mts, 
{Parish  2101,  3293),  and  San  Jacinto  Mts.  {Hall  2290)  ;  Washington  to  Mon- 
tana and  southward  in  the  mountains  to  Arizona. 

Refs. — MUHLENBEROIA  FILIFOBMIS  Rydb.  Bull.  Torr.  Club  32:  600.  190.").  Vilfa  depauprrata 
Torr.  var.  fiUformis  Thurb.;  Wats.  King's  Expl.  376.  1871.  V.  graeilUma  Thurb.  in  Wats. 
Bot.  Cal.  2:  268.  1880  (based  upon  two  specimens.  Sierra  Nevada,  Brewer,  and  Yosemite 
Valley,  Bolandrr),  not  Muhlenbergia  gracillima  Torr.  18.56.  Sporobolus  fiUformis  Rydb. 
Contr.  Nat.  Herb.  3:    189.  1895. 

9.  M.  repens  Hitchc.  n.  comb.     Perennial  from  wood.v  crcei)ing  rhizomes; 
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culms  slender,  wiry,  widely  spreading  or  ereepiug.  6  to  1")  inelies  long,  tiower- 
beariug  branehes  ascending;  blades  involute,  arcuate,  1/2  to  li/o  inches  long; 
panicles  narrow,  interrupted,  few-tiowered,  ^4  to  1  inch  long;  glumes  ovate, 
ac-ute.  %  line  long,  smooth;  lemma  exceeding  the  glumes,  about  1  line  long, 
smooth  or  spar.sely  pubescent,  acute  or  mucrouate. 

Deserts  of  Inyo  Co.  (Funeral  ]\[ts..  CoviUc  d-  Fitiiston  22S).  and  of  Arizona 
and  northern  ilexico. 

Eefs. — MuHLEXBER(iiA  REPEXS  Hitcbc.      Sporvbolus  rtpeiis  Presl,  Bel.  Haeiik.  1 :   241.  1830. 

10.  M.  squarrosa  Rydb.  Perennial  from  numerous  hard  creeping  rhizomes; 
culms  wiry,  erect  or  deciuubent  at  base,  from  a  few  inches  to  as  much  as  2 
feet  in  height;  blades  flat  or  usually  involute,  i/o  to  2  inches  long;  panicle 
narrow,  interrupted,  or  sometimes  rather  close  and  spike-like,  1  to  6  inches 
long;  glumes  ovate,  Vi;  Hue  long;  lemma  lanceolate,  acute,  mucronate,  1  line 
long. 

Dry  ground,  from  Lake  Tahoe  region  (Doiuier  Lake.  Hrlln-  7040)  to  San 
Jacinto  ^Its.  (Hall  786,  2477)  ;   Washington  to  [Montana,  south  to  Mexico. 

Eefs. — JIrHLEXBERf;i.\  squarros.'I  Rydb.  Bull.  Tuvv.  Club  .Ifi:  .5.'?1.  1909.  Vilfa  squarrosa 
Trin.  Mem.  Acart.  St.  Petersb.  VI.  Sci.  Nat.  4':  inil.  1S4(1.  I'.  drpoKiHrrita  Torr.;  Hook.  Fl. 
Bor.  Am.  2:  2.57.  1840,  not  Muhlenhcrriia  depaiipernta  Scvihn.;  Tlmi'b.  in  Wats.  Bot.  Cal.  2  :  267. 
ISSO.      SiJorohohis  depauperatiis  Scribn.  Bull.  Tovr.  Club  10:   63.  1883. 

17.  CRYPSIS  .\it. 
Spikelets  1-tiowered.  in  close  depressetl  heads,  subtended  by  2  inflated 
sheaths  with  thorn-like  l)lades.  Ghunes  obtuse.  Lemma  and  1-nerved  palea, 
white,  membranaceous,  longer  than  the  ghunes.  ^lucli  branched,  spreading 
annual. — Species  1,  ^Mediterranean  region,  introduced  elsewhere.  (Greek 
krupsis.  hiding,  from  the  partially  concealed  intlorescenee.) 

1.  C.  aculeata  Ait.  Plants  prostrate,  a  foot  in  diameter,  or  often  depau- 
perate, oidy  an  inch  or  two  wide:  glumes  about  IVL'  lines  long,  minutely 
hispid.  :d)out  e((ual  in  length,  the  tirst  narrower;  lennna  about  as  long  as  the 
glumes,  scabrous  on  keel. 

In  overflowed  land  of  the  interior  ^•alley;  Xoriuan.  ( "olusa  Co..  Davy:  Stock- 
ton. A'.  Brandcgec. 

Eefs. — Crypsis  acule.\ta  Ait.  Hurt,  Kew.  48.  17S9.  Schoeiins  acidcalus  L.  Sp.  PI.  42. 
1753. 

18.     PHLEUM  L. 

Spikelets  1-rtowered.  flattened,  in  dense  cylindrical  spike-like  panicles. 
Glumes  equal,  ciliate  on  the  keels,  abruptly  awn-pointed.  Lemma  shorter  thau 
the  glumes,  truncate,  hyaline.  5-nerved.  Palea  narrow,  about  ecjualing  the 
lemma.  Erect  perennials  with  flat  blades. — Species  10,  temperate  and  cool 
regions  of  tlie  world,  1  a  native  of  America.     (Greek  phleos.  a  kind  of  reed.) 

Heads  cylindrical,  several  times  longer  than  wide I.      7'.  pratcnse. 

Heads  ovoid  or  oblong,  I'j  to  2  times  as  long  as  broad 2.      P.  alpuium. 

^.  P.  pratense  L.  Ti.-mothv.  Culms  2  to  4  feet  high,  from  a  swollen  or  bulb- 
lik-e  liase:  panicles  long-cylindrical,  1  to  4  inches  long:  awn  of  glumes  1/2 
line  long. 

Commonly  escafted  from  cidtivation.  along  roadsides  and  in  flelds  and  waste 
places. 

Eefs.— Phlevm  pr.atex.se  L.  Sp.  PI.  .59.  1753;  Tburb.  in  Wats.  Bot.  Cal.  2:  202.  1880; 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  39.  1901 ;  Abrams,  Fl.  Los  Ang.  33.  1904. 

2.  P.  alpinum  L.    Culms  8  inches  to  IVo  feet  high,  from  a  dei-umbent.  some- 
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what  creeping  base;  panicles  ellipsoidal  or  short-cylindrical;  awn  of  glumes 
1  line  long,  giving  the  head  a  bristly  appearance. 

Common  in  mountain  meadows,  bogs  and  swamps,  in  the  high  Sierra  Nevada, 
and  in  the  Coast  Ranges  as  far  south  as  Mendocino  Co. ;  also  in  the  San  Jacinto 
Mts.  Througliout  the  cooler  regions  of  Eurasia  and  North  America  and  extend- 
ing soutli  in  the  mountains  to  Mexico  and  South  America. 

Eefs. — Phleum  alpinum  L.  Sp.  PI.  59.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  263.  1880;  Davy 
in  JepsoD,  PI.  W.  Mid.  Cal.  40.  1901. 

19.  ALOPECURUS  L. 

Spikelets  1 -flowered,  flattened,  falling  from  the  axis  entire,  in  dense  cj'lin- 
drical  spike-like  panicles.  Glumes  equal,  awnless,  usually  connate  at  base,  cili- 
ate  on  the  keel.  Lemma  broad,  obtuse,  5-iierved,  about  as  long  as  glumes, 
bearing  a  slender  erect  dorsal  awn  from  beloM'  the  middle,  the  margins  connate 
near  the  base.  Palea  none.  Slender  annual  or  perennial,  grasses,  with  flat 
blades  and  soft  panicles. — Species  about  20,  temperate  regions,  mostly  the  north- 
ern hemisphere.     (Greek  alopex,  fox,  and  oura,  tail.) 

Spikelets  l^A  lines  long;  panicle  oblong,  3  lines  wide 1.      ^^l.  calif  or  nicu$. 

Spikelets  1  line  long;  panicle  narrow,  linear    2  liiifs  wide 

Awn  scarceh'  protruding 2.      A.  arisiulatus. 

Awn  protruding  about  1  line 3'      A.  geniculatus. 

1.  A.  californicus  Vasey.  Culms  6  inches  to  2  feet  high;  sheaths  inflated; 
panicles  oblong,  1  to  2  inches  long,  about  3  lines  wide;  glumes  1^2  lines  long; 
lemma  sparsely  pilose  on  the  sides,  the  awn  exsertcd  about  1^4  lines. 

Meadows  and  wet  places,  mostly  in  the  Coast  Ranges  from  "Willits  (Davy  6556) 
to  San  Diego  (Braiidegee  3677) ;  also  in  Pierced  Co.  (Congdon).  Alaska  to  Mon- 
tana and  the  mountains  of  Arizona. 

Refs. — ALOPECURUS  californicus  Vasey,  Bull.  Torr.  Club  15:  13.  1SS8,  type  from  Santa 
I  ruz,  Anderson  in  1887;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  41.  1901.  A.  pratensis  [L.  mis- 
applied by]  Thurb.  in  Wats.  Bot.  Cal.  2:  263.  TSSO. 

A.  PRATENSIS  L..  the  cultivated  Meadow  Fox-tail,  is  reported  by  Davy 
•Tepsoii,  Fl.  AV.  Mid.  Cal.  40.  1901)  as  being  occasionally  naturalized.  It 
■resembles  A.  californicus  but  has  larger  spikelets,  about  3  lines  long. 

2.  A.  aristulatus  ilichx.  Culms  erect  or  spreading,  6  inches  to  2  feet 
high:  panicles  narrow-cylindrical,  1  to  3  inches  long,  about  2  lines  wide; 
glumes  1  line  long;   awn  of  lemma  short,  scareel}'^  exserted. 

In  water  and  wet  places  throughout  the  California  mountains;  common  in 
the  cooler  parts  of  North  America. 

Refs. — ALOPECURUS  abistul.atus  Miehx.  Fl.  Bor.  .\in.  1;  43.  1803;  Thurb.  in  Wats.  Bot. 
<;il.  2:  263.  1880.  A.  (jeninilattis  L.  var.  aristnlalits  Torr.  Fl.  North.  &  Mid.  U.  S.  97.  1823; 
Havy  in  Jepson,  Fl.  W.  Mid.  Cal.  41.  1901. 

3.  A.  geniculatus  L.  Difi'ers  from  A.  ari.stulatus  in  being  more  ov  less 
decumbent  at  base,  and  in  having  a  longer-  awn  exserted  about  1  line. 

In  water  and  wet  places,  the  cooler  parts  of  America  and  Eurasia,  rai-e  in  Cali- 
fornia.   San  Diego,  Abrams  3448. 

Refs.— ALOPECURUS  geniculatus  L.  Sp.  PI.  (!0.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  269. 
1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  41.  IPOl  ;  Abrams,  Fl.  Los  Aug.  33.  1904. 

20.  SPOROBOLUS  R.  Br. 

Spikelets  1-flowered,  in  narrow  or  o])en  panicles.  Glumes  awnless,  nearly 
or  quite  nerveless,  usually  unequal.  Lemma  equaling  or  exceeding  the  glumes, 
awnless.  Pnlca  equaling  or  exceeding  the  lemma.  Grain  readily  falling  from 
the  spikcli'l.  the  pericarp  loosely  enclosing  the  seed,  often  thin  and  evanescent. 
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Annuals  or  perennials  with  sniiill  spikelets. — Speeies  about  SO.  mostly  Ameri- 
can, from  the  warmer  regions.     (Greek  spora,  seed,  and  bolos.  throwing.) 

Plants  annual ;    spikelets   \-2   line  long 1.       S.   confusua. 

Plants  perennial;  spikelets  1  line  long  or  more. 

Plants  densely  cespitose,  erect;  without  rhizomes '2.      S.' airoides. 

Plants  not  cespitose,  decumbent-spreading;   rhizomes  present 3.      jS.  asperifoliux. 

1.  S.  confusus  Vasey.  Annual;  culms  slender,  6  to  8  inches  high,  often  de- 
pauperate; blades  mostly  less  than  an  inch  long;  panicles  oblong,  diffuse,  often 
more  than  !/•>  the  length  of  the  entire  plant,  the  branches  capillary,  spreading, 
1  to  1%  inches  long;  spikelets  V2  to  ^  line  long,  the  glumes  about  i^  as  long, 
equal,  obtuse,  sparsely  pilose. 

Open  sandy  or  gravelly,  usually  moist  ground,  mostly  near  streams  or  lakes  in 
the  Sierra  Nevada.  Washington  and  Montana  to  Texas,  Mexico  and  Lower  Cali- 
fornia. Donner  Lake,  Hclhr:  ^lonn  Lake.  Bolnndcr  6096;  Yosemite  Talley, 
Ilifchcock  3218. 

Refs. — Sporobolus  confusus  Vasey.  Bull.  Torr.  Club  1.') :  293.  1S8S.  Filfa  confusa  Fourii. 
Mex.  PI.  2:  101.  1880.  Sporobolus  ramulosus  [Kunth,  misapplied  by]  Thurb.  in  Wats.  Bot. 
Gal.  2:   269.   1880. 

2.  S.  airoides  Torr.  Perennial;  culms  densely  cespitose.  forming  large  tus- 
socks, smooth,  stout,  spreading  at  base,  1  to  H  feet  high ;  .sheaths  smooth, 
sparsely  pilose  at  the  throat ;  blades  involute,  elongated,  the  upper  short ; 
panicles  diffuse,  finally  about  %  the  length  of  the  entire  plant;  spikelets  %  to 
1  line  long,  obtuse;  glumes  unequal,  the  first  oval,  i-j  as  long  as  spikelet,  the 
second  as  long  as  spikelet. 

Bottomlands  and  valleys,  often  in  saline  or  alkaline  soil;  Amador  Co.  {Brauii- 
ton  1229")  to  Tia  Juaiui  (Abrams  3-lii7).  east  in  the  ^lohave  (Newberry,  HoU 
6120)  and  Colorado  (//«//  5885)  deserts.  Oregon  to  South  Dakota,  south  into 
Mexico. 

Refs. — Sporobolus  airoides  Torr.  U.  S.  Rep.  Expl.  Miss.  Paeif.  7:  21.  18.56;  Thurb.  in 
Wats.  Bot.  Cal.  2:  269.  18S0;  Abrams,  Fl.  Los  Aug.  34.  1904.  Agrostis  airoides  Torr.  Ann. 
Lye.  N.  Y.  1:  151.  1824. 

3.  S.  asperifolius  Nees  &  Eleven.  Perennial  from  creeping  rhizomes;  culms 
1  to  2  feet  long,  ascending  from  a  creeping  or  decumbent  base ;  sheaths  smooth, 
keeled;  blades  flat,  1  to  2  inches  long,  about  1  line  wide,  scabrous;  panicles 
diffuse,  tardily  exserted  from  the  uppermost  sheath,  oval,  4  to  6  inches  long; 
spikelet  %  line  long,  the  ghunes  slightly  unequal,  a  little  shorter  than  the 
spikelet. 

Meadows  and  wet  places,  especialh'  in  alkaline  soil,  from  Lassen  Co.  {Davy) 
to  Death  Valley  {Coville  d-  Funston  246),  Riverside  {Reed  1950)  and  northern 
Ventura  Co.  (Elmer  3973  •.  British  Columliia  to  North  Dakota,  south  to  Texas 
and  ^lexico. 

Refs. — Spoeobolus  aspkrifolius  Nees  &  Meyen.  Acta  .\cad.  Leop.  Cur.  19:  141.  1843; 
Thurb.  in  Wats.  Bot.  Cal.  2:  269.  1880;  Abrams,  Fl.  Los  Ang.  34.  1904.  Vilfa  axpcrifoUus 
Nees  &  Meyen;   Trin.  Mem.  Acad.  St.  Petersb.  VI.  S.-i.  Xat.  4':   9."i.  1840. 

21.  EPICAMPES  Presl. 
Spikelets  1-tlowered,  in  elongated,  narrow  or  spike-like  panicles.  Glumes  2, 
membranaceous.  Lemma  3-nei-ve(l.  of  same  texture  as  glumes  and  as  long  or 
longer,  mucronate  or  short-awned.  Palea  alunit  as  long  as  lennna.  Tall  per- 
ennial bunch-grasses  with  pale  many-flowered  panicles  and  long  narrow  usu- 
ally involute  blades. — Species  about  12.  soutborii  California  to  the  Andes. 
(Greek  epicampes.  curved.) 
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1.  E.  rigens  Benth.  C'uhiis  erect,  3  to  4  feet  high;  sheaths  smooth  or 
slightly  scabrous,  eoveriug  the  nodes;  ligule  Iruiieate,  \-j  to  1  Hue  loug;  blades 
scabrous,  elongated,  involute,  tapering  into  a  long  slender  point;  panicle 
spike-like,  slender,  a  foot  long  or  more;  gliimes  1  to  1%  lines  long,  oblong, 
obtuse  or  somewhat  arose,  puberulent,  convex,  scarcely  keeled,  striate;  lemma 
slightly  exceeding  the  glumes,  seaberulous,  sparsely  pilose  at  base,  ^-nerved 
toward  the  nari'owed  summit,  awnless. 

Dry  or  open  ground,  hillsides,  gullies  and  open  forest:  Butte  Co.  (Deep  Creek 
Cafion,  Brewer  1468)  to  Santa  Barbara  {Elintr  3743),  San  Diego  (Orcutt  520) 
and  San  Jacinto  Mts.  {Hall  2427)  ;   east  to  New  Mexico  and  south  into  Mexico. 

Refs. — Epicampes  rigens  Benth.  Jour.  Linn.  Soc.  Bot.  19 :  88.  1881 ;  Abrams,  Fl.  Los  Aiijj. 
35.  1904.      Ciinia  macroura   [Kunth,  misaprliecl  by]   Thurb.  in  Wats.  Bot.  Cal.  2:   276.  ISSd. 

22.  POLYPOGON  Desf 
Spikelets  ]-Howered.  in  dense  terminal  panicles.  Glumes  2,  ending  in  a  long 
slender  straight  awn.  Lemma  much  shorter  than  the  glumes,  hyaline,  short- 
awned.  Annual  or  perennial,  spreading  weedy  grasses,  with  flat  blades  and 
bristly  panicles. — Species  about  10,  mostly  in  the  Avarmer  regions  of  the  Ohl 
World.     (Greek  polus,  much,  and  pogon,  beard.) 

Avnis  1/4  to  lt{>  lines  long;  panicle  somewhat  lobcd 1.      P.  lUtorali.i. 

Awns  3%  to  5  lines  long;   panicle  compact 2.      P.  monspelicnsis. 

1.  P.  littoralis  Smith.  Perennial;  culms  geniculate  at  base.  1  to  21/2  feet 
high;  sheatlis  s<'aln-ous;  ligule  1  to  2  lines  long  or  the  uppermost  longer; 
panicles  oblong,  2  to  6  inches  long,  more  or  less  interrupted  or  lobed;  glumes 
equal,  scabrous  on  back  and  keel,  1  to  IV2  lines  long,  terminated  by  an  awn 
as  long ;  lemma  smooth  and  shining,  lA  line  long,  minutely  tootlied  at  the 
truncate  apex ;   awn  about  as  long  as  the  glumes. 

Introduced  from  Europe,  from  Vancouver  Island  to  New  Mexico.  In  Califor- 
nia in  waste  places,  especially  along  irrigating  ditches  at  moderate  altitudes, 
from  Siskiyou  Co.  (Butler  481)  to  San  Diego. 

Refs.— PoLYroGON  littob.\lis  Smith,  Comp.  Fl.  Brit.  13.  1800;  Thurb.  in  Wats.  Bot.  Cal. 
2:  270.  1880;  Davy  in  Jepson,  Fl.  W,  Mid.  Cal.  42.  1901;  Abrams,  Fl.  Los  Ang.  36.  1904. 
Agrostis  littoraUs  With.  Arr.  Brit.  PI.  erl.  3.  2:   129.  1796. 

2.  p.  monspeliensis  Desf.  Annual ;  culms  erect  or  decumbent  at  base,  sca- 
brous below  panicle,  depauperate  or  as  much  as  3  feet  loug;  sheaths  smooth, 
the  ligule  large ;  panicles  dense  and  spike-like,  1  to  6  inches  long,  i/^  to  1  inch 
wide,  tawny-yellow;  glumes  obtuse,  hispidulous.  1  line  long,  terminating  in  an 
awn  3  to  4  lines  long;   lemma  as  in  P.  littoralis. 

Introduced  from  Europe;  common  throughout  California  in  waste  places 
and  along  irrigating  ditches  at  moderate  altitudes;  occasional  in  Atlantic 
States,  common  on  Pacific  Coast  from  Alaska  to  Jlexico. 

Refs. — PoLYPOGON  MONSPELIENSIS  Desf.  Fl.  Atlant.  1:  67.  1798;  Thurb.  in  Wats.  Bot. 
Cal.  2:  270.  1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  42.  1901;  Abrams,  Fl.  Los  Ang.  3.5.  1904. 
Agrostis  monspeliensis  L.  Sp.  PI.  61.  17.53. 

23.  CINNA  L. 
Spikelets  1-flowered,  articidated  below  the  gliunes,  in  rather  loose  panicles. 
Glumes  2,  slightly  unequal,  acute.  Lemma  similar  to  the  glumes,  3  to  5- 
nerved,  mucronate  from  between  the  minute  teeth  of  the  bifid  apex,  raised  on 
a  short  naked  stipe,  the  rachilla  prolonged  behind  the  palea  as  a  short  smooth 
bristle.     Palea  apparently  1-nerved,  the  2  nerves  close  together.     Stamen  1. 
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Tall  perennials  with  flat  blades  and  nodding  panicles. — Species  3,  northern 
regions  of  Europe,  Asia,  and  America.  fGreek  kinna,  a  name  used  by 
Dioscorides  for  a  kind  of  grass.) 

1.  C.  latifolia  Griseb.  Culms  2  to  4  feet  high;  blades  5  to  7  lines  wide; 
panicle  6  to  12  inches  long,  the  flexuous  capillary  branches  spreading  or  droop- 
ing; glumes  about  equal,  scabrous,  2  lines  long;  lemma  about  equaling  the 
glumes  short-awned ;   palea  2-nerved,  the  nerves  close  together. 

In  moist  places  in  woods  and  along  streams,  extending  southward  in  the 
southern  Sierra  Nevada ;   also  in  cooler  regions  of  North  America  and  Eurasia. 

Locs. — Mt.  Tallac,  Bitchcocl:  3130;  Yosemite  Nat.  Park,  Bolander  6090;  Sequoia  Nat.  Park, 
Alta  Meadow,  UUchcock  3370,  Redwood  Meadow,  Eitchcock  3379. 

Eefs. — CiNNA  LATIFOLIA  Griseb.  in  Lcdeb.  Fl.  Ross.  4:  435.  1853.  Agrostis  latifolia  Trev. ; 
Goepp.  Beschr.  Bot.  Gaert.  in  Breslau  83.  1830.  ■  Cinna  penchila  Trin.  Mem.  Acad.  St.  Petersb. 
VI.  Sci.  Nat.  4':  280.  1840.  C.  arundinacea  L.  var.  pendula  Gray,  Man.  ed.  2.  545.  1856; 
Thurb.  in  Wats.  Bot.  Cal.  2:  276.  1880.  C.  holandcri  Scribn.  Proc.  Ao.ad.  Phila,  1SS4:  290. 
1884,  type  Holandir  6090. 

24.     AGROSTIS  L. 

Spikelets  1-flowered,  in  narrow  or  open  panicles.  Glumes  subequal,  acute  or 
acuminate.  Lemma  shorter  than  the  glumes,  thin,  obtuse,  awnless  or  awned 
from  the  back.  Palea  small,  minute,  or  wanting.  Rachilla  (except  in  sect. 
Podagrostis)  not  prolonged.  Annual  or  usually  perennial,  slender  grasses  with 
small  spikelets. — Species  about  100,  distributed  over  the  entire  world,  espe- 
cially in  the  north  temperate  zone.  (An  ancient  Greek  name  of  a  forage  grass, 
from  agros,  a  field.) 

Racliilla  prolonged  behind   the  palea    (Section  Podagrostis  Grisel).) 1.      A.    thurberiana. 

Racbilla  not  prolonged. 
Palea  evident,  2-nerved. 

Palea  about  %  the  length  of  lemma;   panicle  contracted 4.     A.  glomerata. 

Palea  as  much  as  >■•  the  length  of  lemma;  panicle  open  or  contracted. 

Panicle  contracted,  lobed  or  verticillate;   glumes  scabrous  on  keel  and  back 

2.      A.  stoloiiifera. 
Panicle  open  or  contracted,  but  not  lobed;  glumes  scabrous  on  keel,  smooth  on  back.  . .  . 

3.      A.  alba. 
Palea  wanting  or  .'i  small  nerveless  scale. 

Lemma  provided  with  a  slender  awn  2i[;  lines  long;   annual 5.      A.  e.rifnia. 

Lemma  awnless  or  short-awned;   perennials. 
,  Plants   spreading  by   rhizomes    (cf.   A.   lepida   with   short   rhizomes). 

Tuft  of  hairs  at  base  of  lemma  %  to  1  line  long 6.      A.  hallii. 

Tuft  of  hairs  minute  or  wanting. 

Panicle  contracted 7.      A.  pollens. 

Panicle  open , 8.      A.  foliosn. 

Plants  tufted,   not  producing  rhizomes   or  only  very  short  ones. 

Panicle  narrow,  usually  a  part  of  the  lower  branches  spikelet-bearing  from  base. 

Panicle  strict,  branches  short  and  appressed;  plant  low  and  eespitose 

9.      A.  breviculmis. 
Panicle  narrow   but    nut   strict. 

Lemma    with    an   exserted    awn.  . 

Glumes  awn-pointed;  panicle  narrow  and  rather  compact.  .  .10.     A.  mirropliylla. 

Glumes  acute  but  not  awn-pointed;  panicle  more  open  and  verticillate 

11.     A.  anipla. 
Lemma  awnless  or  the  awn  included. 

Panicle  2  to  12  inches  long;  a  taller  plant  of  low  altitudes.  .  .12.      .1.  e.rarata. 

Panicle   short,    1   to   2   inches   long;    a   dwarf   plant   of   high   altitudes 

13.      .4.  ros.iae. 
Panicle  open,  sometimes  diffusely  spreading;  usually  no  short  branches  in  lower  whorls 
of  branches. 


GRASS   FAMILY  117 

Lemma  awneil;  panicle  purple;  ligule  2'^  to  4  lines  long 18.      A.  longiligula. 

Lemma  awnless;   ligule  usually  short. 

Panicle   very   diffuse;   spikelets  clustered   toward   end   of  branchlets 

14.     A.  hiemalis. 
Panicle  open,  but  not   conspicuously   diffuse. 

Plants  producing   short   rhizomes 17.       A.    lepida. 

Plants  not   producing  rhizomes. 

Plants  delicate,  4  to  12  inches  high 15.      A.  idahoensis. 

Plants  taller,  over  l^^  feet  high 16.      A.  schiedeana. 

1.  A.  thurberiana  Ilitchc.  Culms  slender,  erect,  8  to  15  inches  high;  pani- 
cle narrow,  lax,  more  or  less  drooping,  2  to  3  inches  long;  spikelets  green  or 
pale,  rarely  purple,  1  line  long;  lemma  nearly  as  long  as  glumes,  the  palea 
about  %  as  long ;  rachilla  prolonged  behind  the  palea  as  a  minutely  hairy 
pedicel,  %  line  long. 

Bogs  and  moist  places  in  the  high  Sierra  Nevada,  north  and  east  to  British 
Columbia  and  Montana. 

Locs. — Siskiyou  Co.,  Butler  1767;  Pine  Creek,  Lassen  Co.,  Baker  ^  Nutting;  Calaveras 
Co.,  Hillebrand  2251;  Lake  Chiquita,  Congdon ;  Mariposa  Co.,  Bolandcr  6102;  Yosemite  Nat. 
Park,  Hitchcock  3269,  333S;  Northfork,  Griffiths  6652;  Sequoia  Nat.  Park,  Hitchcoclc  3366, 
3407,  3473. 

Eefs. — Agrostis  thubberi.\na  Hitchc.  U.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull.  68 :  23.  pi.  1. 
f.  1.  1905.     A.  aequivalvis  [Trin.  misapplied  by]  Thurb.  in  Wats.  Hot.  Cal.  2:  271.  1880. 

2.  A.  stolonifera  L.  Culms  usually  decumbent  at  base,  sometimes  with 
long  creeping  and  rooting  stolons;  panicle  contracted,  lobed  or  verticillate, 
especially  at  base,  li/o  to  4  inches  long,  light  green  or  rarely  purplish,  the 
branches  spikelet-bearing  from  the  base;  glumes  equal,  obtuse,  scabrous  on 
back  and  keel,  1  line  long;  lemma  Vo  line  long,  awnless,  truncate  and  toothed 
at  apex ;  palea  nearly  as  long  as  the  lemma. — Resembles  in  habit  Polypogon 
littoralis,  which  differs  in  having  awned  glumes. 

Moist  ground,  especially  along  irrigation  ditches,  at  low  altitudes  from 
Mendocino  Co.  south,  near  the  coast,  and  from  Mariposa  Co.  and  Inyo  Co. 
south,  e.specially  abundant  in  the  irrigated  regions  of  the  southern  part  of  the 
state  -.  southeast  to  Texas  and  Mexico.    Introduced  from  Europe. 

Eefs. — Agrostis  stclonipeba  L.  Sp.  PI.  62.  1753.  A.  verticillata  Vill.  Prosp.  16.  1779; 
Thurb.  in  Wats.  Bot.  Cal.  2:  272.  1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  43.  1901;  Abrams, 
Fl.  Los  Ang.  36.  1904. 

3.  A.  alba  L.  Redtop.  Culms  erect  or  decumbent  and  rooting  at  base,  1  to 
3  feet  high,  sending  out  from  the  base  rhizomes  or  stolon-like  stems;  panicle 
loose  but  not  diffuse,  2  inches  to  1  foot  long,  the  lower  branches  in  whorls; 
glumes  acute,  1  to  1^4  lines  long,  scabrous  on  keel  but  not  on  back;  lemma  a 
little  shorter  than  the  glumes,  obtuse,  rarely  awned  on  back;  palea  1/2  to  % 
as  long  as  lemma. 

Cultivated  as  a  meadow  grass  and  frequently  escaped  along  roadsides  and  in 
waste  places ;    apparently  not  native  in  California. 

Var.  maritima  JMeyer.  Differs  from  A.  alba  in  having  decumbent  rooting 
base  and  often  widely  spreading  short-bladed  stolons,  and  narrow  contracted 
panicles. — Along  the  coast  of  Europe  and  North  America;  Pacific  Coast  from 
■Sonoma  Co.  north  to  British  Columbia.  Upon  the  moist  sand  dunes  the  stolons 
Are  conspicuous. 

Logs. — Crescent  City,  Davy  #  BUsddle  5044;  Ft.  Bragg,  Davy  4-  Blasdale  6124;  Euss 
Eaneh,  Davy  #  Blasdale  6203;  Guerneville,  Davy  <f-  Blasdale  6003. 

Eefs.— Agrostis  alba  L.  Sp.  PI.  63.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  271.  1880.  Var. 
JIARITIMA  Meyer,  Chloris  Hanov.  656.  1836.      A.  maritima  Lam.  Encycl.   1:   61.   1783.      The 
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variety  was  referred  to  A.  depressa  Vasey,  by  Hitchcock,  U.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull. 
68:  28.  1905,  and  to  A.  alba  L.  var.  stolonifera  "  Auct. ",  by  Davy  in  .Tcpson,  Fl.  W.  Mid.  Cal. 
43.    1901. 

4.  A.  glomerata  Kiintli.  Culms  erect,  8  to  12  inches  high,  scabrous  below 
panicle ;  sheaths  eonspicnously  striate,  often  inflated ;  panicle  close  and  spike- 
like, Yo  to  3  inches  long,  the  large  forms  more  or  less  lobed;  glumes  l^/^  lines 
long,  sharp-pointed  but  usually  not  awned;  lemma  1  line  long,  awnless  or  with 
a  straight  or  bent  awn  from  the  middle  of  the  back,  the  callus  hairs  short; 
palea  V4  line  long,  2-nerved. 

Along  the  coast  from  Mendocino  Co.  to  Monterey ;  also  Vancouver  Island. 
Oregon  and  Peru. 

Loi's. — Meudociuo,  Pringle;  Ft.  Bragg,  Bolander  6466,  Davy  4'  Blasdale  6167;  Pt.  Arena, 
Dary  ij-  BlasdaJe  6025;  Pt.  Reyes,  Davy  6746,  6793;  Pacific  Grove,  Hitchcock  2607. 

Refs. — Agrostis  glomebat.v  Kunth,  Enum.  PI.  1:  219.  1833.  Vilfa  glomerata  Presl,  Rel. 
Haenk.  1:  239.  1830.  Agrostis  calif ornica  Trin.  Mem.  Acad.  St.  Petersb.  VI  Sci.  Nat.  4': 
359.  1840;  Thurb.  in  Wats.  Hot.  Cal.  2:  273.  1880,  under  A.  exarata.  A.  mucronata  [Presl, 
misapplied  by]  Tlrarb.  in  Wats.  Bot.  Cal.  2:  272.  1880.  A.  densiftora  Vasey,  Contr.  Nat. 
Herb.  3:  72.  1892,  type  from  Santa  Cruz,  Anderson;  Davy  in  Jepson,  PI.  W.  Mid.  Cal.  43.  1901. 

5.  A.  exigua  Thurb.  Annual;  culms  delicate,  1  to  4  inches  high;  panicle 
1/^  the  length  of  plant,  finally  open;  glumes  %  line  long,  scaberulous;  lemma 
equaling  the  glumes,  bearing  below  the  tip  a  slender  awn  4  times  as  long ;  palea 
wanting. 

Only  known  from  the  type  collection,  "Foothills  of  the  Sierras,"  Bolander. 
Ref.— Agrostis  exigua  Thurb.  in  Wats.  Bot.  Cal.  2 :  275.  1880. 

6.  A.  hallii  Vasey.  Culms  erect,  stout,  2  to  3  feet  high,  bearing  rhizomes; 
ligule  usually  conspicuous ;  panicle  4  to  5  inches  long,  narrow,  open ;  glumes 
about  2  lines  long:  lemma  awnless,  II/2  lines  long,  with  a  tuft  of  hairs  at  base 
about  Yj,  as  long;   palea  wnnting. 

Mostly  in  woods,  near  the  coast  frmii  Santa  liarbara  {Hitchcuck  2580)  to  Del 
Norte  Co.  (Davy  &  Blasdale  5918)  ;   north  to  Oregon. 

Var.  pringlei  Ilitchc.  Differs  from  A.  hallii  in  the  narrower  and  more  com- 
pact panicles,  narrower  and  more  involute  blades  and  the  more  stramineous 
appearance  of  the  whole  foliage. — Near  the  coast,  IMeudociuo  Co. :  Jlendocino, 
Congdon,  Davy  &  Blasdale  6075 ;   Pt.  Arena,  Davy  rf:  Blasdale  6030. 

Refs. — Agrostis  hallii  Vasey,  Contr.  Nat.  Herb.  3:  74.  1892.  A.  davyi  Scribn.  U.  S. 
Dept.  Agr.  Div.  Agrost.  Circ.  30:  3.  1901,  type  Davy  #  Blasdale  6062.  Var.  pringlei  Hitchc. 
U.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull.  68:  33.  1905.  A.  ininglei  Scribn.  U.  S.  Dept.  Agr.  Div. 
Agrost.  Bull.  7:  156.  1S97,  type  from  Mendocino  Co.,  Pringle. 

7.  A.  pallens  Trin.  Cidms  S  to  15  inches  high,  erect,  from  creeping  rhi- 
zomes; panicle  contracted,  almost  spike-like,  2  to  4  inches  long;  glumes  1% 
to  li/'o  lines  long;  lemma  a  little  shorter  than  the  glumes,  awnless,  the  hairs  at 
base  minute;   palea  wanting. 

Sandy  soil  near  the  coast,  Marin  Co.  to  Del  Norte  Co.,  north  to  Washington. 
Locs. — Crescent  City,  Davy  #  Blasdale;  Pt.  Reyes,  Davy  6682,  6839,  6880;  Lands  End,  Davy. 
Refs. — Agrostis  pallens  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  4' :  328.  1840 ;  Thurb. 
in  Wats.  Bot.  Cal.  2:  273.  1880,  under  A.  esarata. 

8.  A.  foliosa  Vasey.  Diifers  from  A.  pallens  in  the  taller  culms,  and  more 
open  panicles,  the  branches  rather  stiffly  ascending;  lemma  awnless  (in  most  of 
the  California  specimens)  or  with  a  straight  or  rarely  a  bent  awn. 

Meadows  and  open  woods,  from  Humboldt  Co.  south  along  the  coast,  in  the 
Sierra  Nevada  to  ^Mariposa  Co..  and  in  the  San  Jar'into  I\Its.  Extends  north  to- 
British  Columbia. 
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Loes. — Eureka,  Daiy  <J'  BlasJale  6216;  Siskiyou  Co.,  Bailer  1748;  Castle  Crag,  Hitchcock 
3060;  Kagle  Lake,  Davy;  Doncer  Lake,  HcUcr  7076;  Tahoe,  Hitchcock  3079;  Amador  Co., 
Huitxen  1818;  Calaveras  Co.,  HUhhrand  22^18;  Tuolumne  River,  Bolander  5064;  Yosemite 
Valley,  Hitchcock  3225;  Pt.  Reyes,  Davy  6837;  Angel  Island,  Bolander  1521;  San  Francisco, 
Bolander  1518,  2282;  Black  Mt.,  Elmer  4264;  Pacific  Grove,  Heller  6848;  Santa  Lucia  Mts., 
Davy  7702;  San  Jacinto  Mts.,  Hall  2209;  Santa  Rosa  Island,  Brandegee;  Santa  Catalina 
Island,  Brandegee. 

Eefs. — Agbo,stis  toliosa  Vasey,  Bull.  Torr.  Club  13:  55.  1886.  A.  diegoensis  Vasey,  Bull. 
Torr.  Club  13:  55.  1886,  type  from  San  Diego,  Orcutt ;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal. 
44.  1901;  Abrams,  Fl.  Los  Ang.  37.  1904.  A.  scouleri  [Trin.  misapplied  by]  Thurb.  in  Wats. 
Bot.  Cal.  2:  272.  1880.  A.  pallens  Trin.  var.  foliosa  Hitclic.  U.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull. 
68:   34.  1905 

9.  A.  breviculmis  HitL-hc.  f'ulms  cespitose,  erect,  4  to  6  inches  high ;  pani- 
cle strict  and  narrow,  about  an  inch  long;  glumes  IVo  lines  long,  acute;  lemma 
a  little  more  than  1/2  as  long  as  glumes,  awnless  or  bearing  a  very  short  awn 
near  the  middle  of  the  back ;  palea  a  minute  nerveless  scale. 

On  cliffs,  Ft.  Bragg,  Mendocino  Co.,  Bolander  6466  in  part,  Davy  cO  Blasdale 

6159.     Also  in  Peru. 

Refs. — Agrostis  breviculmis  Hitchc.  XJ.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull.  68:  36.  1905. 
A.  nana  Kunth,  Eiuim.  I'l.  1:  226.  1833,  not  Delarbre  1800. 

10.  A.  microphylla  Steud.  Culms  IV2  to  -i  feet  tall,  or  often  depauperate; 
panicle  narrow,  close  and  spike-like,  or  rather  loose,  4  to  12  inches  long,  the 
branches  spikelet-bearing  to  the  base ;  glumes  li/o  lines  long,  more  or  less  awn- 
pointed;  lemma  I/3  shorter  than  glumes,  bearing  at  the  middle  an  exserted 
bent  awn;    palea  wanting. 

Open  ground,  prairies,  dry  hills  atid  open  woods,  along  the  coast  from  Men- 
docino Co.  to  Monterey  Co.,  and  in  the  interior  from  Yosemite  Nat.  Park  to 
Tulare  Co.;   also  at  San  Diego  {Orcutt  1173,  1176).  British  Columbia  to  Mexico. 

Refs. — Agrostis  microphylla  Steud.  Syn.  PI.  Glum.  1:  164.  1854;  Thurb.  in  Wats.  Bot. 
Cal.  2:  273.  1880,  under  A.  exarata. 

11.  A.  ampla  Hitchc.  Culms  2  to  3  feet  high;  blades  broad,  2i/o  to  4  lines 
wide;  panicle  large  and  spreading.  S  to  10  inches  long,  branches  verticillate, 
the  shorter  ones  spikelet-bearing  from  the  base;  glumes  unecjual,  aemninate 
but  not  awn-pointed,  the  first  2  lines  long;  lemma  li/4  lines  long,  bearing  a 
straight  or  l)ent  awn  at  the  middle;   palea  a  minute,  nerveless  scale. 

iloist  ground,  near  the  coast  and  in  interior  valleys ;  north  to  British  Colum- 
bia and  east  to  Arizona. 

Logs. — Blairs,  Mendocino  Co.,  Davy  4'  Blasdale  5262;  Mendocino,  Brown  799;  Ft.  Bragg, 
Davy  4'  Blasdale  6118;  Round  Valley,  Chesnut  94;  Cloverdale,  Bolander  6465;  Auburn, 
Shockley  547,  Palmer  2420  in  1892;  Middle  Fork  Tule  River,  Purpus  5638;  Colton,  Jones. 

Refs.— Agrostis  ampla  Hitchc.  U.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull.  68:  38.  pi.  20.  1905. 
A.  virescens  [II.B.K.  misapplied  by]  Thurb.  in  Wats.  Bot.  Cal.  2:  274.  1880. 

12.  A.  exarata  Trin.  Culms  erect,  2  to  4  feet  high,  or  often  depauperate; 
panicle  contracted  and  spike-like  or  loose  and  somewhat  spreading,  the 
branches  densely  flowered ;  glumes  ]  Vt  to  1%  lines  long,  scabrous  on  the  keel 
and  usually  on  the  back;  lemma  1  line  long,  awnless,  or  rarely  with  a  short 
prickle  on  the  back ;   palea  a  minute  nerveless  scale  %  line  long. 

Moist  places,  common  throughout  the  state,  especially  near  the  coast  and  in 
the  mountains  up  to  9000  feet ;  extends  from  Alaska  to  Mexico. 

Refs.— Agrostis  exarat.^  Trin.  Gram.  Unifl.  207.  1824;  Thurb.  in  Wats.  Bot.  Cal.  2:  273. 
1880.  A.  grandis  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  4":  316.  1840;  Thurb.  in  Wats. 
Bot.  Cal.  2:  273.  1880,  under  A.  exarata.  A.  aspcrifolia  Trin.  Mem.  Acad.  St.  Petersb.  VI. 
Sci.  Nat.  4':  317.  1840;  Thurb.  in  Wats.  Bot.  Cal.  2:  273.  1880,  under  A.  exarata;  Davy  in 
Jepson,  Fl.  W.  Mid.  Cal.  44.  1901 ;  Abrams,  Fl.  Los  Ang.  36.  1904. 
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13.  A.  rossae  Vasey.  Culms  4  to  8  iuclies  high ;  pauic-le  coutraeted,  1  to  2^ 
inches  long,  the  branches  appressed;  spikclets  green  or  purple,  1  line  long; 
lemma  %  line  long,  awnless ;  palea  minute. — Differs  from  A.  exarata  chiefly  in 
the  size,  possibly  an  alpine  form  of  that  species ;  glumes  not  scabrous  on  the 
back  as  usual  in  A.  exarata. 

Rocky  creeks  and  momitain  slopes;  in  California  confined  to  the  high  Sierra 
Nevada ;    north  to  Washington  and  east  to  Wyoming. 

Locs. — Douner  Pass,  Eellcr  7140;  Rubicon  Eiver,  Lciberg  534fi;  Summit  Valley,  Fringle; 
Mt.  Tallae,  Eitchcoclc  3150;  Mt.  Dana,  BolaiuUr  5070;  Yosemite  Nat.  Park,  Hitchcock  3331, 
Lemmon  ;  Kern  Elver,  MotlirocJc  323. 

Eefs. — Ageostis  rossae  Vasey,  Contr.  Nat.  Herb.  3:  76.  1892.  A.  varians  Trin.  Mem. 
Acad.  St.  Petersb.  VI.  Sci.  Nat.  4' :  314.  1840,  not  Thuill.  1790 ;  Thurb.  in  Wats.  Bot.  Cal.  2 : 

273.  1880. 

14.  A.  hiemalis  B.  S.  P.  Culms  slender,  tufted  or  scattered,  8  inches  to  3 
feet  high,  but  usually  delicate ;  leaves  usually  mostly  basal,  the  blades  narrow 
or  almost  setaceous ;  panicle  very  diffuse  and  open,  as  much  as  a  foot  long,  the 
branches  scabrous,  long  and  capillary,  bearing  spikelets  near  the  extremities; 
glumes  %  to  1  line  long,  acute  or  acuminate;  lemma  %  to  %  as  long  as  glumes; 
awnless  or  rarely  awned ;   palea  wanting. 

Meadows  and  moist  places  in  the  Sierra  Nevada  and  in  the  high  mountains 
of  southern  California;   extends  throughout  North  America. 

Var.  geminata  Ilitchc.  Differs  from  A.  hiemalis  in  having  a  smaller, 
less  diffuse  panicle,  with  divaricate  branches;  culms  usually  less  than  a  foot 
high;  lemma  awnless  in  the  California  specimens. — Arctic  and  alpine  regions. 
Lassen  Peak,  Jones;  Kern  River,  Rothrock. 

Eefs. — Ageostis  hiemalis  B.S.P.  Prel.  Cat.  N.  Y.  68.  1888.  Cornucopiae  hiemalis  Walt. 
Fl.  Carol.  73.  1788.     Agrostis  scabra  Willd.  Sp.  PI.  1:  370.  1798;  Thurb.  in  Wats.  Bot.  Cal.  2: 

274.  1880.    Var.  geminata  Hitclic.  U.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull.  68 :  44.  1905.     A.  gem- 
inata Trin.  Gram.  Unifi.  207.  1824. 

15.  A.  idahoensis  Nash.  Culms  slender,  4  to  12  inches  high;  panicle  loosely 
spreading,  2  to  4  inches  long,  the  branches  capillary,  minutely  scabrous;  spike- 
lets  %  line  long;  lemma  1  line  long,  awnless;  palea  minute. — Differs  from  A. 
hiemalis  in  the  narrow  panicle  with  shorter  branches. 

Mountain  meadows  of  the  Sierra  Nevada,  San  Bernardino  and  San  Jacinto 
mountains,  north  to  Washington  and  east  to  Colorado. 

Locs. — Lincoln  Valley,  Sierra  Co.,  Kennedy  ij-  Dotcn  195;  Amador  Co.,  Hansen  2079;  Cala- 
veras Co.,  Hillebrand  2247;  C'larks,  Torrcy  567;  Yosemite  Nat.  Park,  Bolander  6106,  6107, 
Hitchcock  3230,  3342;  Mono  Co.,  Shockley  614;  Black  Mt.,  Hall  f  Chandler  003;  Northfork, 
Griffiths  6663;  Kings  River,  Brewer  2823;  Sequoia  Nat.  Park,  Hitchcock  3463;  San  Bernardino 
Mts.,  Hall  7618,  Parish  3302 ;  San  Jacinto  Mts.,  Hall  2363,  Reed  2500. 

Eefs. — Ageostis  idahoensis  Nash,  Bull.  Torr.  Club  24:  42.  1897.  A.  tenuis  Vasey,  Bull. 
Torr.  Club  10:  21.  1883,  not  Sibth.  1794. 

16.  A.  schiedeana  Trin.  Culms  2  to  3  feet  high;  panicle  oblong,  4  to  12 
inches  long,  open,  the  branches  verticillate,  rather  stiff  and  ascending,  the 
lower  whorls  numerous,  the  longer  2  to  4  inches  long,  branching  above  the 
middle;  glumes  ly^  to  II/2  lines  long;  lemma  %  line  long,  awnless;  palea 
small,  about  1/4  line  long. 

Wet  meadows,  through  the  high  Sierra  Nevada,  also  in  the  San  Bernardino 
Mts. ;   extends  from  British  Columbia  to  Mexico. 

Locs.— Big  Meadows,  Placer  Co.,  Austin  1196;  Tahoe,  Hitchcock  3096;  Glen  Alpine,  Mc- 
Gregor 33;  Yosemite  Valley,  Bolander  4954,  6103;  San  Bernardino  Mts.,  Parish  Bros.  1560. 

Refs.— Ageostis  schiedeana  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  4':   327.  1840. 
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A.  data  [Trin.  misapplied  by]  Thurb.  in  Wats.  Bot.  C'al.  2;  274.  18S0.      A.  lialUi  Vasey  var. 
calif oriiica  Vasey,  Contr.  Nat.  Herb.  3:  74.  1892,  based  on  the  preceding. 

17.  A.  lepida  Hitehc.  d.  sp.  Culms  tufted,  1  to  lYo  feet  high,  erect,  produc- 
ing numerous  short  rhizomes;  ligule  long,  especially  on  the  innovations,  these 
as  much  as  2  lines  long,  narrow,  pointed ;  blades  mostly  basal,  firm,  erect,  flat 
or  folded,  the  upper  culm  leaf  below  the  middle  of  the  culm,  the  blade  short, 
an  inch  long  or  less ;  panicle  purple,  erect,  4  to  6  inches  long,  the  branches  in 
verticils,  stiff  and  straight,  becoming  divaricately  spreading,  the  lowermost  1 
to  2  inches  long,  spikelet-bearing  from  about  the  middle,  some  short  branches 
intermixed;  glumes  l^/^  lines  long,  smooth  or  nearly  so;  lemma  1  line  long, 
awnless;  palea  wanting  or  a  minute  nerveless  scale. —  (Caespitosa,  I-II/2  ped. 
alta,  recta,  rliizomatibus  numerosis  brevibus ;  folia  firma,  recta,  omnia  deorsum 
infra  culmi  mediam  aggregata,  ligula  jjroducta,  laminis  1  poll,  vel  brevioril)us; 
panicula  purpurascens,  4-6  pol.  louga,  ramis  verticillatis,  rigidis,  patentibus; 
glumae  1%  lin-  longae,  glabrae  vel  subglabrae ;  lemma  1  lin.  longum,  muticum ; 
palea  obsoleta.) 

Type  specimen  collected  in  open  gravelly  woods,  Siberian  Pass,  Sequoia 
National  Park,  California,  by  A.  S.  Hitchcock,  Sept.  6,  1908  (no.  3455  in  the 
National  flerbarium).  Other  specimens  referred  to  this  species,  all  from  Sequoia 
National  Park,  are :  dry  rocky  soil,  south  of  Farewell  Gap,  Hitchcock  3401 ;  in 
mossy  place,  rim  of  Kern  Canon,  near  Bench  j\Iark  9839,  specimens  in  somewhat 
isolated  bunches,  Hitcltcock  3434;  dense  masses  in  meadow,  around  lake,  east  of 
Kern  Caiion,  Hitchcock  3435.  Differs  from  A.  idahoensis  in  the  larger  spikelets, 
from  A.  hiemalis  var.  geminata  in  the  firm  blades,  and  from  all  of  this  group,  in 
having  rhizomes. 

18.  A.  longillgtila  Ilitchc.  Culms  erect,  about  2  feet  high ;  ligule  2i/^  to  3 
lines  long;  panicle  narrow,  but  loosely  flowered,  bronze-purple,  4  to  6  inches 
long,  the  branches  verj^  scabrous ;  glumes  2  lines  long ;  lemma  1%  lines  long, 
bearing  at  the  middle  a  bent  exserted  awn;   palea  minute. 

Bogs  and  moist  places,  Mendocino  Co.  north  to  Alaska. 

Loes. — Mendocino,  Davy  4-  Blasdale  G073,  6088,  6096;  Ft.  Bragg,  Davy  ^  Blasdale  6105, 
6110,  6140;  between  Noyo  and  Albion,  Bolander  6472. 

Eefs. — Ageostis  lon-oiligula  Hitehc.  U.  S.  Dept.  Agr.  Bur.  PI.  Ind.  Bull.  68:  .54.  pi.  36. 
f.  3.  190.5,  type  Daiij  4'  Blasdale  6110.  A.  canina  [L.  misapplied  by]  Thurb.  in  Wats.  Bot. 
Cal.  2:  274.  1880. 

25.     GASTRIDIUM  Beauv. 

Spikelets  1-flowered,  in  spike-like  panicles.  Glumes  2,  enlarged  or  saccate  at 
base,  much  longer  than  the  floret.  Rachilla  prolonged  behind  the  palea. 
Lemma  pubescent,  truncate,  hyaline,  awnless  or  bearing  an  awn  just  below  the 
apex.  Palea  narrow,  about  as  long  as  the  lemma.  Cespitose  annuals  with  flat 
blades  and  pale  shining  panicles. — Species  2,  Mediterranean  region.  (Greek 
gaster,  belly,  referring  to  the  saccate  glumes.) 

1.  G.  lendigerum  Gaud.  Culms  about  a  foot  high,  smooth;  panicle  2  to  3 
inches  long,  dense  and  spike-like ;  glumes  l^/o  lines  long,  gradually  narrowed 
into  an  awn-point ;  lemma  much  shorter  than  the  glumes,  globular,  pubescent 
at  apex,  the  awn  2V2  lines  long,  geniculate. 

Open  ground  and  waste  places,  mostly  in  the  Coast  Ranges,  at  moderate  alti- 
tudes.    Also  in  Oregon  and  Texas.     Introduced  from  Europe. 

Befs. — Gastridium  lendigerum  Gaud.  Fl.  Helv.  1:  176.  1828;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  45.  1901 ;  Abrams,  Fl.  Los  Ang.  37.  1904.  Milium  lendigerum  L.  Sp.  PI.  ed.  2.  91.  1762. 
Gastridium  australe  Beauv.  Ess.  Agrost.  164.  1812;  Thurb.  in  Wats.  Bot.  Cal.  2:  275.  1880. 
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26.     CALAMAGROSTIS  Adans. 
Spikelets  1-tiowered,  in  narrow  or  open  panicles.     Glumes  subequal,  usually 
longer  than  the  floret.    Raehilla  prolonged  behind  the  palea  as  a  usually  hairy 
pedicel.     Lemma  with  2  paii's  of  lateral  nerves,  surroiuaded  at  the  base  with  a 
tuft  of  hairs,  awned  from  the  back  usually  below  the  middle.     Palea  shorter 
than  the  lemma,  faintly  2-nerved.    Usually  tall  or  reed-like  perennials. — Species 
about  120,  distributed  throughout  the  world  in  temperate  and  arctic  regions. 
(Greek  calamos,  a  reed,  and  agrostis,  a  grass.) 
Awn  longer  than  the  glume,  and  geniculate. 
Panicle  open,  the  branches  spreading. 

Blades  mostly  basal,  capillaiy 1.      C.  hreweri. 

Blades  scattered,  broad  and  flat 2.      C.  bolanderi. 

Panicle   compact. 

Glumes  about  5  lines  long,  gradually  long-acumiuate 3.      C.  foliosa. 

Glumes  3  to  4  lines  long,  abruptly  acute  or  acuminate 4.      C.  pvrpitrascens. 

Awn  shorter  than  the  glumes,  straight  or  somewhat  geniculate. 
Panicle  loose,  the  branches  spreading  or   ascending. 

Callus  hairs  copious,  as  long  as  lemma o.      C.  canadensis. 

Callus  hairs  sparse,  shorter  than  lemma. 

Glumes  1%  to  2  lines  long 6.      C.  calif ormca. 

Glumes  2'^  to  3  lines  long 7.      C.  aJcutica. 

Panicle  narrow,  more  or  less  spil^e-like. 

Sheaths  pubescent   on   collar    8.       C.   ruhcscens. 

Sheaths  glabrous  on  collar. 

Glumes  ovate,  firm  or  indurated,  2  lines  long;   awn  straight 9.      C.  craxsiylumis. 

Glumes  lanceolate,  thin. 

Glumes  11'^  lines  long;  awn  straight   10.      C.  hyperborea. 

Glumes  21 2  lines  long ;   awn  geniculate    11.      C.  densa. 

1.  C.  breweri  Thurb.  Culms  slender,  erect,  cespitose,  6  to  12  inches  high; 
leaves  mostly  basal,  usually  involute-filiform ;  panicle  ovate,  open,  purple,  1  to 
3  inches  long,  the  lower  branches  slender,  spreading,  few-flowered,  14  to  1 
inch  long;  glumes  IV2  to  2  lines  long,  1-nerved,  smooth,  acute;  lemma  nearly 
as  long  as  glumes,  cuspidate-toothed,  the  awn  borne  near  the  base,  geniculate, 
exserted,  twisted  below,  about  1  line  long  above  the  bend;  rudiment  long- 
pilose,  1  line  long. 

Mountain  meadows  of  the  high  Sierra  Nevada. 

Locs. — Webber  Lake,  Leiberg  5259;  Donner  Pass,  Heller  7130;  Mt.  Tallac,  Hitchcock 
3146;  Yoscmite  Nat.  Park,  Bolainlcr  6098,  Hall  4-  Babcock  3627,  Hitchcock  3258,  3306,  3430, 
Lemmon  in  1897;  Sequoia  Nat.  Park,  Hitchcock  3470,  Purpus  5210. 

Refs. — CALAMAGROSTIS  BBEWERi  Thurb.  in  Wats.  Bot.  Cal.  2:  280.  1880,  type  from  Carson 
Pass,  Brewer  2128.  C.  lemmoiii  Kearn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  16.  1898, 
type  collected  in  California  by  Lemmon  in   1S7.'). 

2.  C.  bolanderi  Thurb.  Citlms  3  to  4  feet  tall ;  sheaths  scabrous  ;  blades  flat, 
scattered,  nearly  smooth ;  panicle  open,  4  to  8  inches  long,  the  branches  vertic- 
illate,  spreading,  naked  below,  the  longer  2  to  4  inches  long;  glumes  l^/o  to 
2  lines  long,  purple,  scabrous,  acute;  lemma  very  scabrous,  about  as  long  as 
glumes,  the  awn  from  near  base,  geniculate,  exserted,  about  1  line  long  above 
the  bend ;   rudiment  pilose,  1  line  long. 

Bogs  and  moist  ground,  prairie  or  open  woods,  Jlendocino  and  Humboldt 
cos.  near  the  coast. 

Locs.— Humboldt  Co.,  Kellogg  #  Harford  1092;  Mendocino,  Davy  #  Blasdale  6074,  6090, 
Fringle;  Pt.  Arena,  Davy  <$'  Blasdale  6128;  Noyo  River,  Bolander  6471  in  part,  Davy  <J- 
Blasdale  6574. 

Refs. — CALAMAGROSTIS  BOLANDERI  Thurb.  in  Wats.  Bot.  Cal.  2:  280.  1880,  type  Bolander 
6471  in  part. 
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3.  C.  foliosa  Kearn.  Culms  eespitose,  erect,  1  to  2  feet  high;  leaves  mostly 
basal,  miinerons.  the  blades  involute,  firm,  smooth,  nearly  as  long  as  culm ; 
panicle  dense,  spike-like,  2  to  3  inches  long;  glumes  3  to  4  lines  long,  acumi- 
nate; lemma  2i/^  to  31/2  lines  long,  acuminate,  4-nerved,  the  nerves  ending  in 
setaceous  teeth;  awn  from  near  base,  geniculate,  about  4  lines  long  above  the 
bend;  rudiment  pilose,  nearly  as  long  as  lemma;  callus  hairs  numerous,  li/4 
lines  long. 

Humboldt  Co.   {Bolandcr  G470.  Davy  6602)   and  Mendocino  Co.   {Congdon), 

near  the  coast. 

Befs. — Calam.uirostis  foliosa  Kearn.  tJ.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  17.  1898, 
type  Bolandcr  6-t70.  C.  sylvatica  DC.  var.  longifolia  Vasey,  Coctr.  Nat.  Herb.  3:  83.  1892 
(not  C.  longifolia  Hook.),  type  Bolander  6470.  This  is  included  under  C.  sylvatica  by  Thurber 
(in  Wats.  Bot.  Cal.  2:   2S'i.  1880). 

4.  C.  purpurascens  R.  Br.  Culms  eespitose,  erect,  li 4  to  2  feet  high ;  sheaths 
scabrous;  blades  flat  or  more  or  less  involute,  scabrous;  panicle  dense,  spike- 
like, 2  to  5  inches  long,  pale  or  sometimes  purple;  glumes  3  to  4  lines  long, 
scabrous;  lemma  neai'ly  as  long  as  glumes,  4-nerved,  4-awned  at  apex,  the  dor- 
sal awn  from  near  base,  finally  geniculate,  exserted  about  1  line. 

In  mountain  meadows  and  on  rocks,  chiefly  of  the  high  Sierra  Nevada ; 
extends  from  arctic  regions  to  California  and  Colorado.  The  Mt.  Tamalpais 
specimens,  differing  in  having  pale  panicles  and  larger  sjDikelets,  may  be  a 

distinct  species. 

Locs. — Mt.  Dana,  Congdon;  Mt.  Lyell,  Eitclwock  3301;  Mt.  Tamalpais,  Chase  5685,  5687, 
Congdon,  EcUcr  8396,  Piper  6315. 

Refs. — C'ALAilAfiBOSTls  PURPtJRASCENS  R.  Br.;  Richards,  Bot.  App.  Frankl.  Jour.  731.  1823; 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  45,  1901.  C.  sylcalica  [DC.  misapplied  by]  Thurb.  in 
Wats.  Bot.  Cal.  2:  282.  1880.  Var.  pwinirascens  Vasey,  Contr.  Nat.  Herb.  3:  S3.  1892,  type 
from  Mt.  Dana,  Bolander  5071. 

5.  C.  canadensis  Beauv.  Culms  2  to  4  feet  tall,  from  creeping  rhizomes; 
blades  scattered,  flat,  rather  lax,  scabrous,  2  to  4  lines  wide ;  panicle  narrow  but 
loose,  rather  open,  especially  at  base;  glumes  2  lines  long,  smooth,  scabrous  on 
keel,  acuminate ;  lemma  nearly  as  long  as  glumes,  smooth,  narrowed  toward 
summit;  callus  hairs  abundant,  about  as  long  as  the  lemma;  awn  delicate, 
straight,  attached  just  below  the  middle  of  the  lemma  and  extending  to  or 
slightly  beyond  its  tip;    rudiment  delicate,  sparsely  long-pilose. 

Jleadows  and  open  woods  in  the  high  Sierra  Nevada  from  Lake  Tahoe  to  ilt. 
"Wliitney ;   extends  throughout  the  northern  part  of  North  America. 

Locs.-^Mt.  Tallac,  Hitclieoel-  3129,  McGregor  169;  Hot  Springs,  Austin  1302;  Silver  Lake, 
Davy;  Yosemite  Nat.  Park,  Eitchcoc]:  32.'52,  3282,  Lemmon;  Sequoia  Nat.  Park,  Hitchcock 
3372,  3429,  3445,  3465. 

Refs.— Calamagrostis  canadensis  Beauv.  Ess.  Agrost.  15.  1812;  Thurb.  in  Wats.  Bot.  Cal. 
2:  279.  1880.     Arundo  canadensis  Michx.  Fl.  Bor.  Am.  1:  173.  1803. 

G.  C.  californica  Kearn.  Culms  3  feet  tall;  blades  flat,  firm,  rather  rigid,  2 
lines  wide,  those  of  the  innovations  involute;  panicle  8  inches  long,  narrow, 
loose;  glumes  ly^  to  2  lines  long,  scabrous,  acuminate;  lemma  shorter  than 
the  glumes,  strongly  nerved;  callus  hairs  abundant,  1/2  as  long  as  the  lemma; 
awn  delicate,  straight,  attached  below  the  middle,  extending  to  tip  of  lemma. 

A  little-known  species  resembling  C.  canadensis  but  having  more  rigid  firm 
blades,  and  callus  hairs  only  U.  as  long  as  lemma.  The  only  specimens  known  are 
those  of  the  type  collection,  from  "Sierra  Nevada  Mts.,"  Lemmon  444  in  1875. 

Kef. — Calamaceostis  californica  Kearn.  U.  S.  licpt.   Aj;r.   .Xgrost.  Bull.   U:   37.  1898. 
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7.  C.  aleutica  Bong.  Culms  stout,  3  to  5  feet  high;  blades  flat,  becoming 
inroUed,  elongated,  gradually  narrowed  into  a  long  involute  point;  panicle 
narrow,  rather  loose,  6  to  12  inches  long,  the  branches  rather  stiffly  ascending; 
glumes  214  to  3  lines  long,  acuminate;  lemma  2  lines  long,  indistinctly  nerved, 
the  callus  hairs  %  as  long;  awn  rather  stout,  attached  below  the  middle, 
slightly  geniculate,  extending  to  summit  of  lemma. 

Bogs  and  swamps,  Monterey  to  Alaska,  near  the  coast. 

Locs. — Requa,  Davy  #  Blasdale  5919;  Meudocino,  Duvy  ^  Blasdale  6089;  Pt.  Arena, 
Davy  #  Blasdale  0012,  6020,  6055;  Pt.  Bragg,  Davy  cj-  Blasdale  6123,  6133,  6155;  Noyo 
Eiver,  Davy  6576;  Pt.  Reyes,  Davy  6702,  6785,  6817;  San  Francisco,  Bolander  6084;  San 
Pedro,  Elmir  4693,  5033,  5040,  5051;  Pacific  Grove,  Davy  7510,  7534,  Uitchcoclc  2617. 

Refs. — CALAMAtiROSTis  ALEUTICA  Bong.  Mem.  Acad.  St.  Petersb.  VI.  Math.  Phys.  Nat.  2: 
171.  1832;  Thurb.  in  Wats.  Hot.  Cal.  2:  282.  1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  46.  1901. 
C.  suhflexvosa  Kearn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  22.  1898,  type  from  Oakland, 
Bolander  2274;   Davy  in  ,Tepf.on,  Fl.   W,   Mid.   Cal.  46.   1901. 

8.  C.  rubescens  Buckl.  Culms  slender,  2  to  3  feet  high,  from  creeping  rhi- 
zomes; sheaths  smooth,  but  pubescent  on  the  collar;  blades  flat  or  somewhat 
involute;  panicle  narrow,  spike-like,  pale  or  purple,  3  to  6  inches  long;  glumes 
2  to  21/0  lines  long,  narrow,  acuminate;  leroma  pale  and  thin,  about  as  long  as 
glumes,  smooth,  scarcely  nerved,  the  callus  hairs  about  %  as  long ;  awn  attached 
near  base,  geniculate,  exserted  at  side  of  gknnes,  the  terminal  portion  about  ^^ 
line  long. 

Prairies  and  banks,  Mendocino  Co.  {I'ringle  in  1882)  to  Santa  Clara  Co. 
{Hitchcock  2C59)  and  Santa  Cruz  {Anderson)  ;  north  and  east  to  British  Colum- 
bia and  Manitoba. 

Refs. — C'ALAMAGROSTis  RUBESCENS  Buckl.  Proc.  Acad.  Phila.  1862:  92.  1863;  Davy  in 
Jepson,  Fl.  W.  Mid.  Cal.  47.  1901.  C.  suksdorfii  Scribn.  Contr.  Nat.  Herb.  3:  82.  1892.  C. 
aleutica  Bong.  var.  angusta  Vasey,  Contr.  Nat.  Herb.  3:  80.  1892,  type  from  Santa  Cruz, 
Anderson.  C.  angusta  Kearn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  21.  1898,  based  on 
the  preceding;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  46.  1901.  C.  fasciculata  Kearn.  U.  S.  Dept. 
Agr.  Div.  Agrost.  Bull.  11:  23.  1898,  type  from  plains  of  Mendocino,  Fringle;  Davy  in  Jepson, 
Fl.  W.   Mid.  Cal.  47.   1901. 

9.  C.  crassiglumis  Thurb.  Culms  rather  stout,  6  inches  to  li^  feet  high; 
blades  flat,  or  somewhat  involute,  smooth,  firm,  about  2  lines  wide;  panicle  nar- 
row, spike-like,  1  to  2  inches  long;  glumes  2  lines  long,  ovate,  rather  abruptly 
acuminate,  purple,  seaberulous,  fii-m  or  almost  indurated;  lemma  about  as  long 
as  glumes,  broad,  obtuse;  callus  hairs' abundant,  about  II/2  lines  long;  awn 
attached  at  middle  of  back,  straight,  about  as  long  as  lemma ;  rudiment  I/2 
line  long,  the  pilose  hairs  reaching  to  apex  of  lemma. 

Swampy  soil,  from  Mendocino  Co.,  the  type  locality  and  only  known  station 
in  the  state,  to  Vancouver  Island. 

Eef. — Calamagrostis  cr.assiglumis  Thurb.  in  Wats.  Hot.  Cal.  2:  281.  1880,  type  Bolander 
4766  (and  4787). 

10.  C.  hyperborea  Lange.  Culms  1  to  2  feet  high,  producing  stout  rhizomes; 
sheaths  smooth,  tlie  outer  basal  ones  numerous,  marcescent,  persistent;  blades 
loosely  involute,  scabrous,  1  to  2  lines  wide ;  panicle  narrow,  more  or  less  spike- 
like, 2  to  3  inches  long;  glumes  IVo  lines  long,  seaberulous;  lemma  about  as 
long  as  glumes,  scabrous,  the  callus  hairs  I/2  to  %  as  long;  awn  attached  about 
the  middle,  straight,  about  as  long  as  glumes;  rudiment  H  line  long,  some  of 
the  pilose  hairs  reaching  to  tip  of  lemma. 

In  mountain  meadows  of  the  high  Sierra  Nevada;  extends  from  arctic  North 
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America  to  northern  U.  S.     The  California  specimens  eorresponcl  best  to  var. 

stenodes  Kearn. 

Locs.— Susanville,  Jones;  Lyell  Fork,  Eitchcock  3291;  Kaweah  Meadows,  Purpus  5128. 

Refs. — Calamagrostis  hyperborea  Lange,  F\.  Dan.  50:  pi.  3.  1880.  Var.  stenodes  Kcarn. 
U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  39.  1S98.  C.  stricta  [Trin.  misappled  by]  Tliiirb.  in 
Wats.  Bot.  Cal.  2:   281.  1880. 

11.  C.  densa  Vasey.  Culms  11/2  to  2%  feet  high,  with  creeping  rhizomes; 
sheaths. smooth  or  scabrous,  no  pubescence  at  collar  or  throat;  blades  flat  or 
becoming  somewhat  involute,  firm,  scabrous,  1  to  2  lines  wide;  panicle  narrow, 
dense,  spike-like,  more  or  less  interrupted  at  base,  2  to  4  inches  long,  pale  or 
purple;  glumes  about  21/2  lines  long,  acuminate;  lemma  li/o  to  2  lines  long, 
scaberulous;  awn  attached  near  base,  geniculate,  shorter  than  the  glumes, 
the  upper  portion  1  line  Ions:,  exserted  at  side  of  glumes;  callus  hairs  1  line 
long;  rudiment  about  %  line  long,  the  pilose  hairs  reaching  to  1  or  11/2  lines. 

Prairies  and  banks,  Oregon  to  California. 

Loes. — Siskiyou  Co.,  Butler  1746;  headwaters  of  Sacramento,  Trinijle  in  ISSl;  Mendocino, 
Congdon  in  1904;  Mt.  Tamalpais,  BlanldnsMp  28;  Congress  Springs,  Sitchcoclc  2666;  Julian, 
San  Diego  Co.,  Orcutt  in  1889. 

Kefs. — Calamagrostis  densa  Vasey.  Bot.  Gaz.  16:  147.  1891,  type  from  Julian,  Orcutt. 
C.  vilfaeformis  Kearn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  20.  1898,  based  on  the  pre- 
ceding, the  name  changed  because  of  Deyeuria  densa  Benth.  C.  Tcoelerioides  Vasey,  Bot.  Gaz. 
16:  147.  1891,  type  from  Julian,  Orctitt.  C.  Tcoelerioides  Vasey  var.  densa  Beat,  Grasses  N. 
Am.  2:  345.  1896.  Of  C.  densa,  there  is  only  the  type  collection,  which  is  immature.  It 
differs  from  C.  koelerioides  in  being  more  robust  (about  4  feet  high)  and  in  having  a  longer 
panicle.  So  far  as  can  be  determined  from  the  immature  specimen  the  spikelet  characters 
are  the  same  as  those  of  C.  Icoclerioides.  The  two  forms  are  therefore  provisionally  united 
under  the  name  C.  densa  which  holds  priority  of  position. 

27.     AMMOPHILA  Host. 

Spikelets  1-flowered  in  spike-like  panicles.  Glumes  2.  firm,  subequal,  com- 
pressed-keeled, acute.  Rachilla  prolonged  behind  the  palea  as  a  hairy  bristle. 
Lemma  firm,  about  as  long  as  glumes,  surrounded  at  base  Avith  short  hairs, 
2-toothcd  at  apex  and  mueronate  between  the  teeth.  Palea  about  as  long  as 
lemma,  rather  firm,  the  2  nerves  close  together.  A  coarse  perennial  with  creep- 
ing rhizomes,  rigid  culms  and  involute  blades. — Species  1,  on  the  sandy  sea- 
coast  of  Europe,  the  Atlantic  Coast  of  North  America,  and  the  shores  of  the 
Great  Lakes.     (Greek  aminos,  sand,  and  philein,  to  love.) 

1.  A.  arenaria  Link.  Beach-grass.  Culms  stout,  2  to  3  feet  high;  l)lades 
elongated,  graduall.v  narrowed  into  an  involute  point;  panicle  4  to  12  inches 
Inng,  dense;    glumes  as  much  as  5  lines  long,  scabrous. 

Sands  of  the  soacoast:  introduced  on  the  Pacific  Coast  where  it  has  been  used 
as  a  sandbinder.  Pt.  Arena,  Davy  6046;  Pt.  Reyes,  Elmer  5064;  San  Francisco, 
Heller  5670. 

Refs. — Ammophila  arenaria  Link,  ITort.  Berol,  1:  105.  1S27;  Viiivy  in  Jepson,  PI.  W.  Mid. 
i:al.  47.   1901.       Arundo  armaria  L.   Sp.   PI.   S2.   175:1. 

28.     LAGURUS  L. 

Spikelets  1-flowered.  in  dense  capitate  panicles.  Glumes  linear,  long  plu- 
mose-ciliate.  Lemma  narrow,  smooth,  2-eleft,  the  divisions  aristate,  a  dorsal 
awn  arising  from  above  the  middle.  Palea  hyaline.  2-keeled.  A  low  annual 
with  flat  blades  and  long-exscrted.  woolly  panicles.— Species  1,  southern 
Europe,  sparingly  introduced  in  California.    (Greek  lagos,  hare,  and  oura,  tail.) 

1.     L.  ovatus  L.    Culms  4  to  12  inches  high,  slender,  pubescent;  leaves  pubes- 
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cent:    panicle  about  an  inch  hmg  and  nearly  as  thick:    ghimes  very  narrow,  5 
lines  long. 

Berkeley,  Davy  734;  Pacific  Grove.  HcUer  6701. 

Ref, — Lagurus  ovatus  L.  Sp.  PI.  81.  17.5.3. 

Tribe  VI.  AVENEAE. 
29.  NOTHOLCUS  Nash,  gen.  nov. 
Spikelets  2-flo'\vered.  articulated  below  the  glumes,  in  contracted  panicles,  the 
lower  floret  perfect,  awnless.  the  upper  staminate,  awned.  Glumes  thin,  sub- 
equal,  compressed,  boat-shaped,  longer  than  the  florets.  Lemmas  somewhat 
indurated,  boat-shaped.  Palea  thin,  nearly  as  long  as  lemma.  Perennials  with 
flat  blades  and  terminal  panicles. — iSpecies  about  8.  Europe  and  Africa.  (Greek 
nothos.  false,  and  Holcus.  the  generic  name  usually  applied  to  this  group.)  — 
(Spiculae  2-florae.  infra  glumas  articulatae.  Flosculus  inferior  hermaphro- 
ditus,  mutieus;  superior  niasculus.  aristatus.  Glumae  membranaceae.  sub- 
aequales.  compressae,  naviculiformes.  floseulis  lougiores.  Lemmata  duriuseula, 
naviculiformia.  Palea  membranaeea,  fere  lemmate  aequilonga. — Gramineae 
perenues,  foliis  planis  et  panieulis  terminalibus.) 

The  name  Holcus  being  applied  to  the  genus  Sorghum,  with  the  type,  H.  snrfilmin,  the  above 
geuus,  Holcus  of  most  recent  authors,  with  the  type  Hoh'ua  laitatus  L.,  must  receive  a  new  name. 
The  section  Eoinalachna  Benth.  Sc  Hook.  (Gen.  PI.  3:  11.59.  1883),  raised  to  the  rank  of  a  genus 
by  Post  &  Kuntze  (Lex.  Gen.  Phan.  283.  1903)  includes  two  species  of  the  Mediterranean 
region,  in  which  both  florets  are  perfect  and  awned,  and  is  probably  not  congeneric  with 
Notholcus.  Ginannia  Bub.  (Fl.  Pyr.  4:  321.  1901)  is  a  homonym,  according  to  Dalle  Torre 
and  Harms  (Gen.  Siphon.)  the  name  having  been  used  by  Seopoli  (Introd.  300.  1777)  and  by 
Dietrich   (Vollst.  Lex.  Gaertn.  4:   357.  1804). 

1.  N.  lanatus  Nash,  n.  eomb.  Velvet-gr\ss.  Plant  grayish,  velvety- 
pubescent;  culms  erect,  1  to  2  feet  high;  panicle  2  to  i  inches  long,  narrow, 
contracted,  sometimes  almost  spike-like,  purple-tinged;  spikelets  2  lines  long; 
glumes  villous,  hirsute  on  the  nerves,  the  second  broader  than  the  first,  3- 
nerved;   lenunas  ciliate  at  the  apex;   awn  of  the  second  tloret  hook-like. 

A  native  of  Europe,  occasionall.y  cultivated  as  a  meadow  grass  in  the  U.  S. 
and  abundantly  introduced  or  escaped  on  the  Pacific  Coast,  especially  in  the 
Coast  Ranges. 

Refs. — Notholcus  lanatus  Nash.  Holms  Jaudtns  L.  Sp.  PI.  1048.  175.3;  Thurb.  in  Wats. 
Hot.  Cal.  2:  299.  1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  49.  1901;  .\brams,  Fl.  Los  Ang. 
38.  1904. 

30.     AIRA  L. 

Spikelets  2-flowered.  both  flowers  perfect,  articulated  below  the  glumes,  in 
open  or  contracted  panicles.  Glumes  thin,  somewhat  searious,  subequal.  acute, 
awnless,  longer  than  the  approximate  florets.  Lemmas  bidentate.  awned  on  the 
back,  or  the  lower  awnless.  Palea  a  little  shorter  than  the  lemma.  Delicate 
annuals. — Species  about  6,  Europe  and  North  Africa,  introduced  in  the  U.  S. 
(An  ancient  Greek  name  used  by  Theophrastus  for  a  weedy  grass,  probably 
Lolium  temulentum.) 

Awns  of     both  florets  IY2  to  2  lines  long 1.      A.  caryophyllea. 

Awn  of  lower   floret  minute   or  wanting 2.      A.   rapillaris. 

1.  A.  caryophyllea  L.  Culms  solitary  or  few.  slender,  erect.  4  to  12  inches 
high;  blades  short,  setaceous;  panicle  open,  the  silvery  shining  spikelets  IV2 
lines  long,  clustered  toward  the  ends  of  the  spreading  capillary  branches; 
lemma  of  both  florets  with  a  geniculate  awn  2  lines  long  from  below  the  middle, 
the  teeth  of  the  apex  setaceous. 
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Introduced  from  Europe,  oonnnon  in  open  ground  from  Yaneouver  Island 
to  .soutliern  California. 

Rpfs. — AlBA  CARYOPHYLLEA  L.  Sp.  PI.  lili.  17.13 ;  .Davy  in  .Tepson,  Fl.  W.  Mid.  Cal.  49.  1901. 

2.  A.  capillaris  Ho.st.  Similar  to  A.  caryophyllea ;  panicle  moi-e  diffuse; 
spikelets  scattered  at  the  ends  of  the  branches,  11^4  Hues  long;  lemma  of  lower 
tloret  awnless  or  with  a  minute  awn  just  below  the  apex,  the  teeth  short; 
lemma  of  upper  floret  bearing  a  geniculate  awn  1^2  lines  long  from  below  the 
middle,  the  teeth  setaceous. 

Sparingly  introduced  from  Europe.  Redwood  Creek,  Humboldt  Co..  Vary  rf- 
Blasdale  5684 ;   Kenwood,  Michcner  121. 

Rpfs. — AiRA  CAPILLARIS  Host,  Gram.  Austr.  4:  20.  pi.  3.3.  1S09;  Da\y  in  Jepsoii,  Fl.  W.  ilid. 
Cal.  50.   1901. 

31.     DESCHAMPSIA  Beauv. 

Spikelets  2  (rarely  3) -flowered,  in  narrow  or  open  panicles.  Glumes  sub- 
■equal.  thin  or  searious.  Raehilla  prolonged  behind  the  upper  floret  as  a  hairy 
bristle.  Lemmas  4-nerved  (the  midnerve  becoming  an  awn),  truncate,  2  to 
4-toothed.  bearing  a  slender  dorsal  awn  from  below  the  middle.  Annuals  or 
perennials,  with  shining  spikelets. — Species  about  20.  in  the  cold  and  tem- 
perate regions  of  the  world.  (Loiseleur-Deslongchamps,  a  French  botanist, 
1774—1849.') 

Plants  annual ;   awns  strongly  geniculate. 

Glumes  S'o  to  4  lines  long 1.      I*,  danthonioides. 

Glumes  about  2  lines  long 2.      D.  gracilis. 

Plants  perennial;  awns  straight. 

Panicle  flense ;   plant  stout    5.      V.   holdformia. 

Panicle  loose   or  open. 

Plants  robust;  blades  flat.  1  line  wide  or  more;  brandies  of  panicle  spreading 

4.     Z>.  caespitosa. 
I'lants  slender;   blades  capillary;   brandies  of  panicle  erect 3.      D.  eloiujata. 

1.  D.  danthonioides  IMunro.  Annual;  culms  slender,  erect,  6  to  15  inches 
high:  blaeles  few.  short  and  narrow:  panicle  open.  3  to  6  inches  long,  the 
branches  capillary,  stiffly  ascending,  naked  below,  bearing  a  few  spikelets 
toward  the  ends ;  glumes  3  to  4  lines  long,  acuminate,  smooth  except  the  keel, 
longer  than  the  florets;  lemmas  smooth  and  shining,  somewhat  indurated,  1 
to  1%  lines  long,  the  base  of  the  florets  and  the  raehilla  pilose,  the  awns  genicu- 
late. 2  to  3  lines  long. 

Open  ground  throughout  ('alifornia  except  in  tlu;  higher  mountains;   extends 

from  Alaska  to  Mexico. 

Refs. — DESCHAMPSIA  DANTHONIOIDES  Munro ;  Bentli.  PI.  Hartw.  342.  1857.  Aira  danthoni- 
oides Trin.  Mem.  Acad.  St.  Petersb.  VI.  Math.  Phys.  Nat.  1:  57.  1830  (Jan.,  apparently  earlier 
than  Presl's  work);  Thurb.  in  Wats.  Bot.  Cal.  2:  298.  1880.  Danthonia  cahjcina  Presl,  Eel. 
Haenk.  1:  251.  1830,  type  from  Monterey;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  51.  1901;  Abrams, 
PI.  Los  Ang.  39.   1904.  "  '    ' 

2.  D.  gracilis  Vasey.  Annual:  culms  1  to  2  feet  high;  blades  usually  fili- 
form; panicle  open,  3  to  8  inches  long,  the  branches  slender,  rather  densely 
flowered  toward  the  ends,  naked  below;  glumes  2  to  3  lines  long,  the  first 
3-nerved;  lemmas  as  in  D.  danthonioides. 

Damp  places:  IMendocino  Co.  southward  to  Lower  California.  Sherwood, 
Hitchaxk  2709:  Tulare.  Davy  3086.  3088.  3114;  San  Gabriel.  Hasxr :  San 
Diego.  lirandegec  3681.  Priiifilc  in  1882. 

Refs. — DESCHAMPSIA  GRACILIS  Vasey,  Bot.  fia/.  10:  224.  1885,  type  from  San  Diego.  Orrutl. 

3.  D.  elongata  JMunro.     Perennial:    culms  slender,  erect.  1   to  4  feet  liiizh: 
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blades  tiat,  narrow,  the  basal  c-liister  usually  capillary;  paniT;le  narrow,  as 
much  as  a  foot  long,  the  branches  slender,  appressed;  glumes  2  to  3  lines  long; 
lemmas  1  line  long,  similar  to  those  jof  D.  dauthonioides,  the  awns  shorter. 

Open  ground,  common  in  the  Coast  Ranges  south  to  Santa  Cruz  and  in  the 
lower  Sierra  NcA'ada,  occasional  in  southern  California;    extends  from  Alaska 

to  Arizona. 

Refs. — Deschajipsia  elongata  Muino;  Bcnlli.  PI.  Hartw.  342.  18.57;  Davy  in  Jepson,  Fl. 
W.  MUl.  Cal.  .51.  1901.  Aira  elongata  Hook.  Fl.  Bor.  Am.  2:  243.  pi.  2S8.  1840.  Descliampsia 
elongata  J[unro  var.  ciliata  Vascy;  Beal,  Grasses  N.  Am.  2:  371.  1S96;  Davy  in  Jepson,  Fl. 
W.  ma.  Cal.  51.  1901.  Var.  tenuis  Vasey;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  51.  1901,  type 
from  Santa  Clara  Co.,  Davy  213. 

4.  D.  caespitosa  Beauv.  Perennial;  culms  erect,  2  to  4  feet  high;  sheaths 
smooth ;  blades  flat  or  folded,  scabrous  above ;  panicle  loose,  drooping,  4  to  8 
inches  long,  the  slender  scabrous  branches  spikelet-bearing  toward  the  ends; 
spikele-t  2  lines  long,  the  florets  distant,  the  raehilla  y^  the  length  of  the  lower 
sessile  floret;  lemmas  smooth,  erose-truncate ;  awn  from  near  the  base,  but 
little  longer  than  the  lemma,  straight,  articulated  at  the  base,  deciduous. 

Common  in  mountain  meadows  and  bogs  in  the  Sierra  Nevada  and  in  the  high 
mountains  of  southern  California.  The  only  specimens  seen  from  the  Coast 
Ranges  are:  Sherwood,  Davy  lO  Itkisdulc  5180,5181.  Northern  regions  of  the 
northern  hemisphere  and  southward  in  the  mountains  to  Mexico. 

Refs. — Descuampsia  caespitosa  Beauv.  Ess.  Agrost.  91.  pi.  18.  f.  3.  1812.  Aira 
eaespitosa  h.  Sp.  PI.  04.  1753;  Tluirb.  in  Wats.  Bot.  Cal.  2:  297.  1880.  Descliampsia 
eaapitosa  Beauv.  var.  confinis  Vasey;  Beal,  Gra.sses  N.  Am.  2:  369.  1896,  type  from  California, 
I'tilmer  231. 

5.  D.  holciformis  Presl.  Perennial :  culms  cespitose.  2  to  4  feet  high,  rather 
stout;  l)lades  tightly  folded,  or  involute,  firm,  mostly  basal,  smooth  or  some- 
what scabrous  e.specially  toward  the  tip.  the  cauline  blades  short;  ligule  2  to 
3  lines  long;  panicle  narrow,  rather  deuse.  mostl>"  dark  or  bronze-color,  6  to 
8  inches  long. 

Marshes,  bogs,  and  moist  places  near  the  coast,  from  Del  Norte  Co.  to  ilou- 
terey  Co. 

Loes.— Smith  River,  Davij  <j-  BlasJale  (3194;  Eureka,  Daiy  <|-  Bla:<dale  6213,  6214;  Pt. 
Arena,  Daiij  tf-  Jilasdale  6043;  Pt.  Reyes,  Davy  6683:  Petaluma,  Piper  6318;  San  Francisco, 
Bolander  6071;  Oakland,  BolaiiMtr  1524;  Santa  Cruz.  Anderson;  Pacific  Grove,  Davy  7508. 

Refs. — Beschampsi.^  iiolcifcrmis  Presl.  Rcl.  Haenk.  1:  251.  1830:  Davy  in  Jepson,  Fl. 
W.  Mid.  Cal.  50.  1901.  Aira  liolriformif  Steud.  Syn.  PI.  Glum.  1:  221.  1854;  Tlnirb.  in  Wats. 
But.  Cal.  2:   297.  1880. 

;!2.     TRISETUM  Pers. 

Spikelets  2  (rarely  3  to  5)-flowpren.  in  narrow  or  open  piinicles.  Glumes 
unequal,  the  second  about  as  long  as  the  florets,  keeled,  the  first  1-nerved,  the 
second  3-nerved.  Raehilla  jirolonged  behind  the  upper  floret  as  a  hairy  bristle 
or  pedicel.  Lemmas  membranaceous,  keeled,  2-toothed  at  the  apex  (teeth  often 
aristate).  bearing  a  slender  dorsal  awn.  Palea  narrow,  2-toothed.  Tufted  per- 
ennials.— Species  about  50,  arctic  and  temperate  regions  and  the  high  moun- 
tains of  the  tropics.  (Latin  tres,  three,  and  seta,  bristle,  the  lemnnt  often  being 
2-awned  from  the  apex,  and  1-awned  from  the  back.) 

Awn  included  or  wanting  1.     2'.  hrandcgei. 

Awn  e.xserted. 

Panicle  loose  and  open,  the  branches  naked  at  base 2.      1'.  eernuum. 
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Panicle  narrow  or  compact. 

Panicle  narrow  but  loose;  blades  flat,  usually  21/.  to  5  lines  wide 3.      T.  caiiescens. 

Panicle  spike-like. 

Sheaths  pubescent    4.       T.   spicatum. 

Sheaths  glabrous    5.       T.   congdoni. 

1.  T.  brandegei  Scribn.  Culms  smooth,  erect,  1  to  2  feet  high ;  sheaths 
smooth  or  sparsely  retrose-pilose ;  blades  flat,  erect,  1  to  2  lines  wide,  scabrous 
or  more  or  less  pilose;  panicle  narrow,  usually  spike-like,  2  to  4  inches  long; 
glumes  about  3  lines  long,  scabrous  on  the  keel,  subequal,  the  first  1-nerved  or 
obscureh'  3-nerved,  the  second  3-nerved ;  lemmas  scaberulous,  the  lower  2  lines 
long,  the  awn  reduced  to  a  bristle  scarcely  reaching  the  tip,  or  on  the  upper 
lemma  obsolete,  the  teeth  acute,  not  aristate. 

Mountain  meadows  in  the  Sierra  Nevada;  also  in  the  Cascades  of  Oregon 
(the  type). 

Locs.— Mt.  Tallac,  Hitchcock  .3147,  3148;  Shadow^  Lake  Trail,  Congdon  in  1899;  Long 
Meadow,  Tuolumne  Co.,  BitchcocJc  3261;   Kings  River,  Brewer  2822a. 

Eel's. — Trisetum  bkandegei  Scribn.  Bull.  Torr.  Club  10:  64,  1883.  T.  subspicatum 
Beauv.  var.  mutictim  Boland.;  Thurb.  in  Wats,  Bot.  Gal.  2:  296.  1880,  type  from  the  upper 
Tuolumne,  Bolunder  .5019,  T.  mutirnm  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  50, 
189S. 

2.  T,  cernuum  Trin.  Culms  rather  lax,  2  to  i  feet  high;  sheaths  smooth; 
blades  thin,  flat,  lax,  scabrous,  3  to  6  lines  wide;  panicle  open,  lax  or  drooping, 
6  to  12  inches  long,  the  branches  verticillate,  slender,  flexuous,  spikelet-bearing 
toward  the  ends ;  spikelet  14  to  %  inch  long,  with  usually  3  distant  florets,  the 
first  longer  than  the  second  glume ;  glumes  very  uneciual,  the  first  narrow, 
acuminate,  1-nerved,  i/^  line  long,  the  second  broad,  3-nerved,  l^/o  to  2  lines 
long;  lemmas  with  setaceous  teeth,  the  awns  about  as  in  T,  canescens. 

Moist  woods,  Alaska  to  Montana  and  northern  California :  Humboldt  Bay, 
Chandler  1176;   Mendocino  Co.,  Bolander  4758,  6122,  Brown  764, 

Befs. — Tkisetum  cer.vuum  Trin.  Mem.  Acad.  St.  Petersb.  VL  Math,  Phys,  Nat.  1:  61. 
(Jan.)  1830;  Thurb.  in  Wats.  Bot.  Cal.  2:  29,5.  1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  52. 
1901.  Avena  nutkaensis  Presl,  Eel.  Haenk.  1 :  254.  1830.  Trinetum  nutkaeiise  Scribn.  & 
Merr.;  Davy,  Univ.  Cal.  Publ.  Bot,  63,  1902;  Davy  in  Jepson,  Fl.  W,  Mid,  Cal,  ed,  2.  55.  1911. 
'  3.  T,  canescens  Bui'kl.  Culms  erect,  or  decumbent  at  base,  2  to  4  feet  high; 
sheaths  more  or  less  retrose-pilose,  at  least  the  lower,  and  often  also  canescent; 
blades  flat,  scabrous  or  canescent ;  panicle  narrow,  loose,  sometimes  inter- 
rupted and  spike-like,  4  to  8  inches  long;  glumes  smooth,  except  the  keel, 
strongly  unequal,  the  first  narrow,  acuminate,  1-nerved,  the  second  broad, 
acute,  3-nerved,  longer  than  the  first,  2i/2  to  31/.  lines  long;  lemmas  firm,  sca- 
berulous, the  upper  exceeding  the  glumes,  the  teeth  aristate ;  awns  geniculate, 
spreading,  exserted,  more  or  less  twisted  l)elow,  attached  %  below  the  apex, 
usually  about  V^  inch  long, 

IMountain  meadows,  moi.st  ravines,  and  along  .streams;  Coast  Ranges  south  to 
Santa  Cruz,  and  Sierra  Nevada  south  to  Tulare  Co. ;  north  to  Vancouver  Island, 
east  to  ^Montana  and  New  Jfexico.  Two  specimens  have  a  more  condensed  pan- 
icle than  usual  (.Mt.  Tamalpais,  Davy  139;   Mendocino  Co.,  Bolander  4744). 

Refs. — Trisetum  canescen.s  Buckl.  Proe.  Acad.  Phila.  1862:  100.  1863;  Thurb.  in  Wats. 
Bot.  Cal.  2:  296.  1880;   Davy  in  Jepson,  Fl.  W.  Mid,  Cal,  52,  1901, 

T.  CHROMOSTACHYUM  Desv,  from  Chile  is  a  closely  allird  species  witli  acumi- 
nate awned  glumes  and  shorter  pedicels, 

4.     T,  spicatum  Richter.     Culms  erect,  rather  .stout,  6  to   18  inches  high, 
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smooth  or  puberuleut ;  sheaths  and  usually  the  blades  puberulent ;  pauiele 
dense  and  spike-like,  pale  or  often  dark-purple,  2  to  6  inches  long ;  spikelets  2 
to  3  lines  long;  glumes  somewhat  unequal  in  length,  smooth  except  the  keels, 
the  first  narrow,  acuminate,  1-nerved,  the  second  broader,  3-nerved,  acute; 
lemmas  scaV)erulous,  214  lines  long,  the  first  longer  than  the  glumes,  the  teeth 
setaceous;   awns  geniculate,  esserted. 

A  characteristic  grass  of  high  altitudes  in  the  Sierra  Nevada,  especially  above 
timber-line,  found  up  to  the  limit  of  vegetation;  extends  from  arctic  regions  of 
the  northern  hemisphere  southward  in  the  higher  mountains  to  the  southern 
hemisphere. 

Refs.— Tbisktum  spicatum  Richter,  PI.  Eur.  1:  59.  1890.  Aira  ssio'ta  h.  Sp.  PI.  64.  17.53. 
Trisetum  siibspiratum  Beauv.  Ess.  Agrost.  88.  1812;  Thurb.  in  Wats.  Bot.  Cal.  2:  296.  1880. 
Aira  suhsiiicaia  L.  Syst.  Veg.  ed.  10.  2:  873.  1759.  Trixetum  subspicatitm  Beauv.  var.  molle 
Gray,  Man.  ed.  2.  572.  1856;  Tburb.  in  Wats.  Bot.  Cal.  2:  296.  1880. 

5.  T.  congdoni  Scribn.  &  Merr.  Resembling  T.  spicatum,  but  differing  in 
having  smooth  sheaths  and  blades,  the  latter  usually  flat  but  sometimes  involute, 
and  in  having  wider  panicles  and  larger  spikelets,  about  4  lines  long. 

Meadows  and  slopes  above  timber-line.  Sierra  Nevada. 

Loos. — Mt.  Shasta,  Copcland  3895,  Hitchcocic  2935;  Conner  Pass,  Heller  7117;  Lake  Tahoe, 
Hall  4-  Chandler  4676;  Pyramid  Peak,  Hall  #  Chandler  4715;  Yosemite  Nat.  Park,  Hitchcock 
3260,  3270,  3271,  3312;  Sequoia  Nat.  Park,  Coville  #  Fuiiston  1495,  Grant  5339,  Hall  <J- 
Babcock  5512,  5678,  Hitchcock  3390,  Furpiis  5116. 

Ref.— Trisetum  congdoni  Scribn.  &  Merr.  Bull.  Torr.  Club  29:  470.  1902,  type  from 
Shadow  Lake  Trail,  Congdon  in  1899. 

33.     SPHENOPHOLIS  Scribn. 

Spikelets  2  to  3-flowered,  articulated  below  the  glumes,  in  narrow  panicles. 
Glumes  about  equal  in  length,  often  dissimilar  in  shape,  the  first  narrow,  the 
second  often  obovate,  becoming  subcoriaceous  in  fruit,  3-nerved.  Rachilla  pro- 
longed behind  the  uppermcst  floret  as  a  slender  pedicel.  Lemma  chartaceous, 
awnless  or  awned  below  the  summit,  the  nerves  obscure.  Slender  perennials. — 
Species  about  6,  all  North  American.  (Greek  sphen,  a  wedge,  and  pholis,  a 
scale.) 

1.  S.  obtusata  Scribn.  var.  lobata  Scribn.  Culms  erect,  1  to  2  feet  high; 
sheaths  and  blades  scabrous;  panicle  narrow  and  compact,  often  spike-like, 
more  or  less  interrupted  or  lobed  especially  near  base,  2  to  4  inches  long; 
glumes  subequal,  the  second  subcucullate,  the  broad  chai-taceous  margins 
smooth  and  shining. 

Prairies  and  open  woods  throughout  U.  S.  and  extending  into  Canada  and 
Mexico.    Rare  in  California. 

Loes. — Amador  Co.,  Hansen  615;  Santa  Ana  River,  Parish  Bros.  1640;  Sau  Bernardino, 
Parish  in  1891;   Murray  Canon,  Wilder  1128. 

Refs. — SPHENOPHOLIS  OBTUSATA  Scribn.  var.  lobata  Seribn.  Rhodora  8 :  144.  1906.  Trise- 
tum lobatum  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Math.  Phys.  Nat.  1:  66.  1830.  Eatonia 
obtusata  Gray,  Man.  ed.  2.  558.  1856;  Thurb.  in  Wats.  Bot.  Cal.  2:  302.  1880.  Eatonia  Raf. 
is  a  synonym   of  Panicum. 

34.     KOELERIA  Pers. 

Spikelets  2  to  4-flowered,  in  narrow  spike-like  panicles.  Glumes  unequal, 
slightly  shorter  thau  the  florets,  membranaceous,  acute,  the  first  1-nerved,  the 
second  3-nerved.  Rachilla  prolonged  behind  the  uppermost  floret  as  a  naked 
pedicel.  Lemmas  chartaceous- membranaceous,  the  margins  scarious,  faintly 
3  to  5-nerved,  acute  or  mucronate  or  awned.  Tufted  annuals  or  perennials. — 
Species  about  50,  temperate  regions,  mostly  of  the  Old  World.  (Prof.  G.  L. 
Koeler.  an  early  writer  on  grasses.) 


GRASS   FAMILY  131 

I'lauts  annual;    culm   glabrous   below   panicle 1.      K.    phleoides. 

Plants  perennial;    culm   puberulent   below   panicle 2.      it.   cristata. 

1.  K.  phleoides  Pers.  Annual;  cnlms  6  to  12  inches  high,  smooth  through- 
out; panicky  dose  and  spike-like,  1  to  3  inches  long,  obtuse;  spikelets  1  to  2 
lines  long ;  glumes  smooth,  aoute,  the  first  narrower ;  lemmas  smooth,  short- 
awued  from  a  bifid  apex. 

Introduced  from  Europe.  Lassen  Peak,  Austin  in  1882 ;  Butte  Co.,  Heller 
553-1;    Lathrop,  Congdon  in  1896. 

Rot's. — KOELERI.^  PHLEOIDES  Pcrs.  Svii.  PI.  1:  97.  1805.  Festuca  phleoides  Vill.  Fl.  Delph. 
2:   95.  1787. 

2.  K.  cristata  Pers.  Perennial ;  culms  erect,  1  to  2  feet  high,  glabrous  be- 
low, pul)erulent  below  panicle;  sheaths  pubescent,  at  least  the  lower;  blades 
mostly  basal,  rather  short ;  panicle  compact,  spike-like,  pointed,  2  to  4  inches 
long,  often  interrupted  at  base;  .spikelets  2  to  21/^  lines  long;  glumes  and  lem- 
mas scabrous. 

Prairies  and  open  woods,  mostly  in  the  Coast  Ranges  and  in  the  southern 
mountains;    extends  throughout  the  cooler  parts  of  the  northern  hemisphere. 

A'ar.  longifolia  Vasey.  Differs  in  being  taller,  and  in  having  longer  blades, 
the  basnl  as  niuch  as  a  foot  long,  and  larger  and  looser  panicles. — Ojieu  woods 
in  the  Coast  Ranges. 

Refs.— KoELERiA  CRISTATA  Pers.  Syn.  PI.  1:  97.  1805;  Thurb.  in  Wats.  Bot.  Cal.  2:  301. 
1880;  Uavy  in  Jepson,  Fl.  W.  Mid.  Cal.  61.  1901;  Abrams,  Fl.  Los  Ang.  45.  1904.  Aira 
cristata  L.  Sp.  PI.  63.  1753.  Koeleria  cristata  Pers.  var.  puhesccns  Vasey;  Davy  in  Jepson, 
Fl.  W.  Mid.  Cal.  61.  1901.  Var.  pineiorum  Abrams,  Fl.  Los  Ang.  46.  1904.  Var.  longifolia 
Vasey;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  61.  1901,  type  from  Santa  Cruz,  Anderson, 

In  a  recent  monograph  of  the  genus  Koeleria  by  Domin  (Bibl.  Bot.  Heft.  65.  1907),  the 
California  specimens  are  referred  as  follows:  it.  gracilis  Pers.,  Bolander  1.531,  Hall  1342. 
A',  aracilis  var.  glabra  Domin  subvar.  gemiiiia  Domin,  San  Diego,  Vasey.  K.  gracilis  var. 
genuina  .subvar.  superfum  Domin,  Seller  6814.  it.  pseudocristata  Domin  forma  densevestita 
Domin,  Ball  2206.  K.  psetidocristata  forma  lara  Domin,  Bcller  7443.  K.  polyantha  Domin 
var.  calif ornieiisis  Domin,  Hall  2131.  K.  nitida  >futt.  var.  typica  Domin  forma  glabra  Domin, 
San  Diego,  Orcutt  in  1884,  S.  E.  Calif.  Palmer  in  1876.  K.  nitida  var.  typica  forma  pubescens 
Domin,  Thomas  Meadows,  Hall  in  1901.  it.  nitida  var.  californica  Domin,  San  Diego,  Pringle 
in  1882.  it.  nitida  var.  californica  subvar.  transiens  Domin,  San  Diego,  Brandcgee  in  1903, 
BaLer  3678.  K.  nitida  var.  californica  subvar.  muUiflora  Domin,  San  Bernardino  Mts.,  Parish 
Bros.  855.  it.  nitida  var.  californica  subvar.  vestita  Domin,  "Cusamacca  Mts.,"  Palmer 
in  1875. 

35.     AVENA  L. 

Spikelets  2  to  6-fiowered.  in  open  panicles.  Rachilla  bearded  below  the 
florets.  Glumes  subequal,  membranaceous,  many-nerved,  longer  than  the  lem- 
mas and  usually  exceeding  the  uppermost  floret.  Lemmas  indurated  except 
toward  the  summit,  5  to  9-nerved.  bidentate  at  apex,  bearing  a  long  dorsal 
twisted  awn  (often  straight  or  wanting  in  cultivated  forms).  Annuals  or  per- 
ennials with  large  spikelets.— Species  about  50  in  the  temperate  and  cooler 
regions  of  the  world,  the  California  species  all  annuals,  introduced  from 
Europe.  (The  classical  Latin  name.) 
Lemmas  glabrous  or  nearly  so. 

Spikelets  usually  2-flowered ;   awn  usually  wanting,  or  if  present  weakly  geniculate 

2.     A.  sativa. 

Spikelets  usually  3-flowered;  awn  present,  strongly  geniculate.  ..  .1.    A.  fatua  var.  glabrata. 
Lemmas  pubescent  with  long,  usually  brown  hairs. 

Teeth  of  lemmas  acute  not  awned 1-      ^-  fattia. 

Teeth  of  lemmas  awned 3.     A.   barhata. 
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1.  A.  fatua  L.  Wild  Oat.  Cnlius  1  to  3  feet  high,  ereet,  stout ;  pauit^'le  loose 
and  open,  the  slender  branches  usually  horizontally  spreading;  spikelets  usu- 
ally 3-Howered;  glumes  about  1  inch  long;  raehilla  and  lower  part  of  the  shin- 
ing lemma  clothed  with  long  stiff  brownish  hairs;  florets  readily  falling  from 
the  glumes;  lemma  nerved  above,  about  10  lines  long,  the  teeth  acuminate  but 
not  awued;  awn  stout,  geniculate,  red-brown,  tv,'isted  below,  about  11/2  inches 
long. 

A  native  of  Europe,  a  common  weed  on  the  Pacific  Coast.  Fields  and  waste 
places,  especially  in  southern  California. 

Var.  glabrata  Peterm.  Differs  in  having  nearly  or  quite  glabrous  lemmas. — 
Introduced  rroiii  Europe,  in  similar  situations  with  the  species. 

Eefs.— AvENA  FATUA  L.  Sp.  PI.  80.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  295.  1880;  Davy  in 
Jepson,  Fl.  W.  Mid.  Cal.  53.  1901;  Abrams,  T].  Los  Ang.  39.  1904.  Var.  glabrata  Peterm. 
Fl.  Bein.  13.  1841.  Var.  glahresccns  Coss.  Fl.  Alg.  113.  1867;  Davy  in  .Jepson.  PI.  W.  Mid. 
Cal.  53.  1901;  Abrams,  Fl.  Los  Ang.  40.  1904. 

2.  A.  sativa  L.  Cultivated  Oat.  Similar  to  A.  fatua;  florets  not  readily 
separating  from  the  glumes;  spikelets  usually  2-flowered;  lemma  glabrous; 
awn  straight,  often  M'anting. 

Connnonl.v  cultivated  and  occasionally  escajied. 

Kefs.— AvENA  SATIVA  L.  Sp.  PI.  79.  1753;  Davy  in  Jepson,  Fl.  \V.  Mi.l.  Cal.  54.  1901. 

3.  A.  barbata  Brot.  Similar  to  A.  fatua ;  spikelets  somewhat  smaller, 
mostly  2-tlowered,  the  pedicels  curved  and  capillary;  lemma  clothed  with  stiff 
red  hairs,  the  teeth  acuminate  and  ending  in  fine  awns  2  lines  long. 

A  native  of  Europe,  introduced  on  the  Pacific  Coast;  a  common  weed  in  fields 
and  waste  places. 

Refs.— AvENA  B.VRBATA  Brot.  Fl,  Lusit.  1:  lOS.  1804;  Davy  in  .leps,)n,  Fl.  W.  Mi.l.  Cal. 
54.  1901. 

Arriienatheruji  elatius  Beauv.  Tall  Oat  Grass.  This  has  been  collected  at 
Agricultural  Station,  Amador  Co.,  by  Hansen  (no.  1737)  and  in  the  Berkeley 
Hills  by  Davy.  It  is  a  native  of  Europe,  often  cultivated  in  the  Eastern  States 
as  a  meadoAV  grass  and  freciuently  escaped  along  roadsides  and  into  waste 
places.  As  yet  it  appears  to  be  rare  in  California.  It  can  be  recognized  by  the 
2-flowered  spikelet,  the  upper  perfect  and  awnless  or  nearly  so,  and  the  lower 
staminate  and  dorsally  awned.  A  tall  perennial  with  flat  blades  and  long  nar- 
row panicles.      (See  also  Davy  in  Jepson.  Fl.  "\V.  ^lid.  Cal.  .54.  1901.) 

36.  DANTHONIADC. 
Spikelets  several-flowered,  in  narrow  or  open  panicles,  the  uppermost  floret 
reduced.  Ghnnes  2,  subequal,  much  longer  than  the  lemmas  and  usuall.v  ex- 
ceeding the  uppermost  floret.  Lemmas  convex,  2-toothed  at  apex,  with  a 
twisted  awn  from  between  the  teeth,  the  awn  flat,  formed  bj^  the  extension  of 
the  3  middle  nerves  of  the  lemma.  Tufted  perennials  with  numerous  basal  inno- 
vations and  few-flowered  simple  panicles. — Species  about  100  in  the  temperate 
and  warmer  region  of  both  hemispheres,  only  about  8  in  North  America. 
(Etienne  Danthoine,  a  Frendi  botanist.) 

Sheaths  pubescent. 

Spikelets  2  to  4 , 1.  D.  amerirana. 

Spikelets  solitary    2.  D.   unUpicata. 

Sheaths  glabrous. 

Spikelets  on  spreading  pedicels    3.  D.   calif oriiica. 

Spikelets  on  short  erect  pedicels,  fonniiig  a  narrow  spike-like  panicle 4.  D.  intermedia. 
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1.  D.  americana  S(ril>u.  Culms  1  to  2  feet  high,  smooth,  teudiug  to  dis- 
artic'uhite  at  the  nodes;  sheaths  pilose;  blades  short,  flat,  or  those  of  the  inno- 
vations involute;  panicle  bearing  2  to  5  spikelets,  the  pedicels  usually  about  i/o 
inch  long,  spreading  or  somewhat  reflexed ;  glumes  Yo  to  %  inch  long,  smooth, 
acuminate,  al)out  7-nerved;  lemmas  21/2  to  31/2  lines  long,  smooth  and  convex 
on  the  back,  pilose  at  base  and  margins,  broad,  abruptly  contracted  into  2 
teeth  with  awns  1  to  3  lines  long,  the  dorsal  awn  from  between  these  teeth, 
geniculate,  flat  and  twisted  below,  straight  and  divei*gent  above,  exserted. 

Wet  meadows  and  moist  places  in  rocks,  British  Columbia  to  Wyoming,  south 
to  the  San  Bernardino  Mts.    Also  in  Chile. 

Locs.— Siskiyou  Co.,  Butler  1660;  Humboldt  Co.,  Chandler  1239;  Mt.  Tallae,  Hitchcock 
3158;  Lake  Tahoe,  Beecl  4'  Pendleton  1776;  San  Francisco,  Davy  4211;  Crystal  Springs  Lake, 
Elmer  4707;  Monterey,  Davy  7237  in  part,  7260;  Kawcah  Meadows.  Purpus  5247;  San  Ber- 
nardino Mts.,  Davidson  2319,  Parish  3295. 

Eefs. — D.^NTHONIA  AMERICANA  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  30:  5.  1901, 
based  on  D.  grandiflora  Phil.  (1873)  from  Chile,  not  Hoehst.  (1851).  Merathrepta  americana 
Piper,  Contr.  Nat.  Herb.  11 :  123.  1906.  Piper  assimies  that  the  type  species  of  Danthonia 
DC.  is  D.  decumhens,  which  is  not  congeneric  with  D.  spicata  and  its  allies.  I  believe,  how- 
ever, that  D.  spicata  should  be  taken  as  the  type  of  Danthonia.  in  which  case  the  latter  name 
is  retained  for  the  California  species. 

2.  D.  unispicata  ]\[unro.  Ctdms  short,  6  to  8  inches  high,  about  as  long  as 
the  numerous  basal  leaves;  sheaths  and  blades  pilose;  panicle  reduced  to  a 
single  spikelet,  the  pedicel  about  y2  inch  long,  flexuous,  pubescent  above,  the 
joint  at  base  bearing  1  or  2  bracts;  spikelets  aliout  as  in  D.  americana,  the 
lemma  more  gradually  acuminate  into  awns. 

Kocky  hills,  Modoc  and  Lassen  cos.,  and  from  Oregon  to  Wyoming. 

Locs. — Modoc  Co.,  Baler  #  Nutting  in  1894;  Egg  Lake,  Davy;  Loon  Valley,  Davy;  Bed 
Clover  Valley,  Heller  4'  Kennedy  8705. 

Eefs. — Danthonia  unispicata  Munro ;  Thurb.  in  Wats.  Bot.  Cal.  2 :  294.  1880,  as  synonym 
under  D.  calif ornica  Boland.  var.  iinispicata  Thurb.  in  Wats.  Bot.  Cal.  2:  294.  1880. 

3.  D.  californica  Boland.  Kesembles  D.  americana;  culms  2  to  3  feet  tall; 
sheaths  smooth  or  somewhat  j)ilose  at  the  throat ;  blades  scabrous  above, 
longer,  especially  those  of  the  less  numerous  innovations;  teeth  of  lemma  more 
gradually  acuminate. 

Dry  hills,  Coast  Kanges  as  far  as  San  Luis  Obi.spo,  apparently  rare  in  the 
Sierra  Nevada ;    extends  north  to  British  Columbia  and  east  to  Montana  and 

Colorado. 

Locs. — Ukiah,  Davy  4'  Blasdale  5056;  Mendocino  Co.,  McMurphy  405;  Sherwood,  Hitchcock 
•2693,  2727;  Lovelock,  Leiherg  5058;  Mt.  Tamalpais,  Chase  5675,  Piper  6313;  San  Francisco, 
Bolander  1533;  Monterey,  Elmer  3306;  Pacific  Grove,  Heller  6647;  Yosemite  Valley,  Hitch- 
cock; San  Luis  Obispo,  Jones  3248. 

Eefs. — Danthonia  californica  Boland.  Proc.  Cal.  Acad.  2:  182.  1863,  type  from  vicinity 
of  San  Francisco,  Bolander;  Thurb.  in  Wats.  Bot.  Cal.  2:  294.  1880;  Davy  in  Jepson,  Fl. 
W.  Mid.  Cal.  55.  1901;  Abrams,  Fl.  Los  Ang.  40.  1904. 

4.  D.  intermedia  Vasey.  Culms  6  to  15  inches  high ;  sheaths  smooth ;  blades 
becoming  involute,  more  or  less  pilose;  panicle  narrow,  compact,  often  1 -sided, 
1  to  2  inches  long,  the  pedicels  short  and  appressed;  glumes  about  1/2  inch  long; 
lemmas  similar  to  those  of  D.  americana,  the  teeth  more  gradually  acuminate, 
the  awns  shorter,  the  dorsal  awn  flat,  tightly  twisted  below,  slightly  twisted 
above. 

Mountain  meadows  in  the  high  Sierra  Nevada;  extends  from  British  Colum- 
bia to  Quebec  and  south  to  New  Mexico. 

Locs.— Mt.    Tallae,    Hitchcock    3144;    Yosemite    Nat.    Park,    Ostrander's,    Bolander    6104; 


]  34  GRAMINEAii 

Tuolumue  River,  Lcmmon ;  Lyell  Fork,  HitchcocJc  3286;  Sequoia  Nat.  Park,  Crabtree  Meadow, 
Hitchcock  3440,  Little  Kern,  Hitchcock  3469. 

Refs. — D.^NTHONIA  INTERMEDIA  Vasey,  Bull.  Torr.  Club  10:  52.  1883.  D.  sericca  [Nutt. 
misapplieO  byj   Thurb.  in  Wats.  Bot.  Cal.  2:   294.  1880. 

Tribe  VII.    ClILORIDEAE. 

37.  CYNODON  Rieh. 

Spikelets  1-flowered,  compressed,  awnless.  sessile  in  2  rows  along  1  side  of 
a  continuous  racliis.  Glumes  unequal,  narrow,  acute,  keeled.  Rachilla  pro- 
longed behind  the  floret  as  a  blunt  pedicel.  Lemma  broad,  boat-shaped,  obtuse, 
ciliate  on  the  keel.  Palea  as  long  as  lemma,  the  prominent  keels  close  together, 
eiliolate.  Low  perennials  with  creeping  rhizomes  or  stolons,  and  slender  digi- 
tate luiilateral  spikes. — Species  4,  warm  regions.  (Greek  kuon,  a  dog.  and 
odous,  a  tooth.) 

1.  C.  dactylon  Pers.  Bermuda  Grass.  Culms  flattened,  wiry,  glabrous; 
ligule  a  conspicuous  ring  of  white  hairs;  spikes  4  or  5,  1  to  21/2  inches  long; 
spikelets  imbricated,  1  line  long,  the  lemma  longer  than  the  glumes. 

A  native  of  the  warmer  parts  of  the  Old  World,  now  widely  Ciiltivated  in  the 
western  hemisphere  from  Virginia  to  Argentina.  Not  uncommon  in  California, 
especially  along  irrigating  ditches;  from  Sacramento  {Michoicr  147)  and  Cala- 
veras Co.  {Davy  1458)  south  to  Santa  Catalina  Island  {Trask)  and  Yuma  Res. 
{Chase  5516).    Abundantly  escaped  in  the  southern  part  of  the  U.  S. 

Refs.— Cynodon  dactylon  Pers.  Syn.  1:  85.  1805;  Thurb.  in  Wats.  Bot.  Cal.  2:  292.  1880,- 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  56.  1901 ;  Abrams,  Fl.  Los  Aug.  41.  1904.  Panicwn  dactylon 
L.  Sp.  PI.  58.  1753.      Capriola  dactylon  Kuntze,  Rev.  Gen.  PI.  2:  764.  1891. 

38.  SPARTINA  Schreb. 

Spikelets  1-flowered,  laterally  compressed,  articulated  below  the  glumes, 
sessile  and  closely  imbricated  in  2  rows  on  1  side  of  a  continuous  rachis,  the 
unilateral  spikes  scattered  along  a  common  axis.  Glumes  unequal,  keeled, 
acute  or  bristle-pointed.  Lemma  thin,  obtuse,  1-nerved,  usually  shorter  than 
the  second  glume.  Palea  equaling  or  exceeding  the  lemma.  Coarse  perennials 
with  strong  rhizomes,  rigid  culms  and  long  tough  blades. — Species  about  10, 
mostly  maritime,  in  temperate  regions  of  Europe  and  America.  (Greek  spar- 
tine,  a  cord,  referring  to  the  tough  leaves.) 

Spikes  closely  approximate,   forming  a  cylindrical  inflorescence ;   glumes  smooth ;    blades  wide,. 

flat  below   1.      S.   foliosa. 

Spikes  distinct;  glumes  ciliate;  blades  narrow  and  soon  involute 2.      S.  gracilis. 

1.  S.  foliosa  Trin.  Culms  stout,  as  much  as  I/2  inch  thick  at  base,  usually 
rooting  from  the  lower  nodes,  1  to  4  feet  high,  somewhat  spongy  in  texture  ;^ 
blades  4  to  6  lines  broad  at  the  flat  base,  gradually  narrowed  to  a  long  involute 
tip,  smooth  on  surface  and  margin ;  inflorescence  dense,  spike-like,  aljout  Q 
inches  long ;  spikes  approximate,  numerous,  close-appressed,  1  to  2  inches  long ; 
spikelets  indurated,  very  flat,  about  I/2  inch  long ;  glumes  ciliate  on  keel,  acute 
but  not  awned,  the  first  narrow,  about  %  as  long  as  second,  smooth,  the  second 
sparingly  hispidulous  and  striate-ncrved;  lemma  hispidulous  on  sides,  smooth 
on  keel,  a  little  shorter  than  the  second  glume ;  palea  thin,  longer  than  the 
lemma,  1-keeled,  2-nerved. 

Salt  marshes  along  the  coast  from  San  Francisco  Bay  southward.  Useful  in 
reclaiming  marsh  land. 

Locs. — Reclamation,  Eastwood  in  1897;  Oakland,  Blankinship  18;  San  Francisco,  Bioletti 
124,  Bolander  1556;  Newport,  Parish  Bros.  1602;  San  Diego,  Orcutt  569,  Palmer  274  in  1888. 
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Refs. — Spaktixa  foliosa  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  4' :  114.  1840,  type 
from  California  (without  collector  or  locality)  ;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2.  58. 
1911;  Abrams,  Fl.  Los  Ang.  42.  1904.  S.  stricta  [Roth,  misapplied  by]  Thurb.  in  Wata. 
Bot.  Cal.  2:  290.  1880.  Var.  glabra  [Muhl.  misapplied  by]  Davy  in  Jepson,  Fl,  W.  Mid. 
Cal.  56.  1901. 

S.  GLABRA  Muhl.  is  Said  to  grow  at  Wilmington  (Abrams,  Fl.  Los  Ang.  42. 
1904). 

2.  S.  gracilis  Trin.  Culms  2  to  3  feet  high ;  blades  flat,  becoming  involute, 
6  to  8  inches  long,  very  scabrous  above ;  spikes  few,  4  to  8,  closely  appressed  to 
the  axis,  %  to  1  inch  long;  spikelets  much  flattened  laterally,  about  3  lines 
long;  glumes  smooth,  except  the  ciliate  keel,  l-nerved,  acute  but  not  awned, 
the  first  about  1/2  as  long  as  the  second ;  lemma  about  as  long  as  second  glume, 
ciliate  on  keel ;  palea  as  long  as  lemma,  obtuse,  2-nerved,  but  compressed- 
keeled  between  the  nerves. 

Alkaline  meadows,  Washington  to  Saskatchewan,  south  to  eastern  California 

(Inyo  Co.,  Coville  &  Funston  1002)  and  Arizona. 

Refs.— Spaktina  gracilis  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  4':  110.  1840;  Thurb. 
in  Wats.  Bot.  Cal.  2:  290.  1880. 

39.     CHLORIS  Swartz. 

Spikelets  with  1  perfect  flower,  sessile  in  2  rows  along  1  side  of  a  continuous 
raehis.  Gliunes  2,  unequal,  narrow,  acute,  keeled.  Raehilla  prolonged  behind 
the  fertile  floret,  bearing  1  or  more  rudimentary  awned  sterile  lemmas.  Lemma 
1  to  3-nerved,  often  ciliate  on  the  back  or  margins,  the  midnerve  usually  pro- 
longed into  a  slender  awn.  Usually  perennial  grasses  with  flat  blades,  com- 
pressed sheaths,  and  digitate  unilateral  spikes. — Species  about  40,  in  the 
warmer  regions  of  the  world.     (Latin  Chloris,  the  goddess  of  flowers.) 

1.  C.  elegans  H.B.K.  Annual;  culms  erect  or  spreading,  1  to  3  feet  high, 
smooth  ;  sheatlis  smooth,  much  compressed,  especially  the  basal,  the  upper- 
most often  inflated  around  the  base  of  the  inflorescence;  spikes  several,  6  to  12, 
pale  or  dark-colored,  1  to  3  inches  long ;  spikelets  imbricated,  the  glumes  per- 
sistent on  the  raehis  after  the  falling  of  the  florets;  glumes  l-nerved,  the  sec- 
ond about  li'o  lines  long,  awn-pointed;  lemma  somewhat  fusiform,  about  1 
line  long,  3-nerved,  short-pilose  at  base  and  along  the  lower  half  of  the  keel, 
long-pilose  on  the  margins  near  the  apex,  with  a  slender  straight  awn  about  5 
lines  long,  from  .just  below  apex;  rudiment  reaching  about  to  tip  of  fertile 
floret,  truncate,  the  awn  somewhat  shorter.  , 

Fields  and  waste  places,  southern  California  to  Texas  and  Mexico. 

Locs. — Riverside,  Beed  (Parish,  Bull.  S.  Cal.  Acad.  8:  7.  1909);  Ft.  Yuma,  Newberry; 
Colorado  River,  Schellenger. 

Ref . — Chloris  elegans  H.B.K.  Nov.  Gen.  &  Sp.  1 :  166.  1816. 


ScHEDONNARDUs  PANicuLATUs  Trelcase ;  Branner  &  Coville,  Rep.  Geol.  Surv, 
Ark.  1888-*:  236.  1891.  Lepturus  paniculatits  Nutt.  Gen.  1:  81.  1818;  Thurb.  in 
Wats.  Bot.  Cal.  2:  322.  1880.  This  species  is  found  on  the  Great  Plains  from 
Canada  to  northern  jNle.xico  and  as  far  west  as  \ew  Me.xic".  but  probably  does  not 
occur  in  California.  Thurber  (1.  c.)  gives  one  locality  in  the  latter  state,  "Mon- 
terey (Dr.  Canfield),"  and  in  the  Grav  ITorharinni  are  two  specimens  labeled 
"California  Nuttall." 

40.     BOUTELOUA  Lag. 

Spikelets  with  1  perfect  flower,  sessile  in  2  rows  along  1  side  of  a  flat  raehis, 
the  latter  usually  projecting  beyond  the  spikelets.     Glumes  unequal,  keeled. 
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Rachilla  prolonged  beyond  the  perfect  floret  and  bearing  a  sterile  (rarely  stam- 
inate)  floret,  a  second  or  third  rudiment  often  present.  Lemma  broader,  3  to 
5-nerved,  2  to  4-toothed  or  cleft,  usually  awned  between  the  teeth.  Palea  about 
as  long  as  the  lemma,  bidentate,  the  2  keels  scabrous.  Sterile  floret  sometimes 
reduced  to  awns,  rarely  obsolete.  Annuals  or  usually  perennials  with  narrow 
blades  and  few  or  numerous  short  spikes  scattered  along  a  common  axis. — 
Species  about  30,  all  American,  mostly  of  the  Mexican  plateau.  (Tbe  brothers 
Claudio  and  Esteban  Boutelou,  Spanish  gardeners.) 

Spikes  coutaining  1  to  3  spikelcts,  numerous  along  a  main  axis. 

Plants  perennial 1.     B.  curtipendula. 

Plants  annual ' 2.      B.   aristidoides. 

Spikes  usually  few,  containing  numerous  spikclets. 
Plants  annual. 

Awns  about  ll-.  lines  long;  spikes  2  to  4 3.     B.  arenosa. 

Awns  barely  protruding ;  spikes  4  to  6  or  more 4.     B.  barbata. 

Plants  perennial. 
Spikes  several. 

Spikes  narrow,  strictly  l-sided;  spikelets  numerous 5.      B.  rothrocMi. 

Spikes  broad,  loose,   irregularly   1-sided;    spikelets   few 6.      B.   radieosa. 

Spikes  usually  1  to  3. 

Eacliis  not  prominently  produced;  glumes  sparsely  hairy 7.      B.  gracilis. 

Rachis  produced  beyond  the  spikelets  as  a  naked  point;  glumes  prominently  papillose- 
hispid   8.      B.  hirsuta. 

1.  B.  curtipendula  Torr.  Perennial:  culms  erect,  1  to  4  feet  high;  spikes 
numerous  on  an  elongated  rachis,  y^  to  '}4  ^U'"''  long,  reflexed,  mostly  turned  to 
one  side ;  glumes  narrow,  acuminate,  scabrous  on  keel  and  somewhat  so  on  the 
back,  the  second  about  21/2  lines  long;  lemma  as  long  as  second  glume,  ovate- 
lanceolate,  3-uerved,  scabrous  toward  tip,  3-toothed,  the  palea  about  as  long; 
rudiment  as  long  as  lemma,  4-lobed,  3-awned  between  the  lobes,  the  lateral 
lobes  and  awns  shorter. 

Plains  and  rocky  hills,  Montana  and  Ontario,  south  to  Mexico. 
Loc. — Santa  Eosa  Mt.,  San  Jacinto  Eange,  Hall  2138. 

Eefs. — BouTELOUA  CURTIPENDULA  Torr.  in  Emory,  Mil.  Eeconn.  154.  1848.  Chloris  cur- 
tipendula Michx.  Fl.  Bor.  Am.  1:  59.  1803.     Boutelova  raremosa  Lag.  Var.  Cienc.  2*:  141.  1805. 

2.  B.  aristidoides  Griseb.  Annual ;  cidms  spreading,  slender,  6  to  15  inches 
high ;  sjiikes  several,  slender,  about  1/2  inch  long,  the  1  to  3  spikelets  distant, 
appressed  to  the  rachis,  the  latter  ending  in  a  slender  naked  point;  glumes 
narrow,  acuminate,  the  first  I/2  as  long  as  the  second ;  lemma  narrowly  lanceo- 
late, 3-nerved,  the  nerves  pilose,  the  lateral  ending  in  awned  teeth  as  long  as 
the  central  acuminate  point;  rudiment  consisting  of  a  pilose  pedicel  and  3 
awns  longer  than  the  spikelet. 

Open  ground,  deserts  and  foothills,  southern  California  to  western  Texas  and 
south  into  South  America.  San  Diego,  Orcutl  in  1890;  Colorado  Desert,  Bran- 
degee  in  1905;   Colorado  River,  Riverside  Co.,  Hall  5962. 

Eefs. — BoOTELOUA  ARISTIDOIDES  Griseb.  Fl.  Brit.  W.  Ind.  537.  1864;  Thurb.  in  Wats.  Bot. 
Cal.  2:  291.  1880.     Diiiebra  aristidoides  H.B.K.  Nov.  Gen.  &  Sp.  1 :  171.  1816. 

3.  B.  arenosa  Vasey.  Annual ;  culms  spreading  or  prostrate,  about  6  inches 
long ;  spikes  2  to  4,  many-flowered,  about  1/0  inch  long ;  glumes  1-nerved,  the 
first  1  line,  the  second  II/2  lines  long;  lemma  a  little  shorter  than  the  second 
glume,  pilose  below,  4-lobed,  the  lateral  lobes  short,  3-awned  from  between  the 
lobes,  the  awns  about  ly^  lines  long;  palea  4-toothed,  2-awned ;  rudiment  1/2 
line  long,  triangular-truncate,  pilose  at  base,  4-lobed,  with  3  long  awns  between 
the  lobes. 
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Loose  sandy  soil,  deserts  of  nortlieni  ^fexioo,  extending  sparingly  into  the 
adjoining  U.  S.    Cargo  Mueliacho,  Colorado  Desert,  Orcutt. 

Eef. — BouTELUUA  ARENOSA  Vasey,  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  12':  34.  1890. 

4.  B.  barbata  Lag.  Annual;  culms  spreading  or  prostrate,  6  to  12  inches 
long;  spikes  several,  usually  4  to  6,  about  Y^  to  ^^  iufh  long;  spikelets  numer- 
ous, imbricated;  gliunes  unequal,  sealu'ous  on  keel  and  somewhat  so  ou  back, 
awn-pointed  from  a  toothed  apex,  the  second  twice  as  long  as  the  first,  l^^ 
lines  long;  lemma  pilose  below,  3-awned,  the  central  between  the  obtuse  sca- 
brous lobes;  rudiment  pilose  at  base,  2-lobed,  3-awned,  enclosing  an  orbicular 
scale;    awns  of  spikelet  about  1  line  long. 

De.serts,  Utah  to  southern  California  (The  Needles,  Jones  67a  in  1884)  and 
south  into  Mexico. 

Refs. — BouTELOUA  BARBATA  Lag.  Var.  Cienc.  2' :  141.  1805.  B.  polystachya  Torr.  U.  S. 
Eep.  Expl.  Miss.  Pacif.  5:  366.  1857;  Thurb.  in  Wats.  Bot.  Cal.  2:  291.  1880.  Chondrosium 
polystarhya  Bentb.  Bot.  Voy.  Sulph.  56.  1844. 

5.  B.  rothrockii  Vasey.  Perennial;  culms  erect  or  spreading,  1  to  2  feet 
high :  spikes  several,  usually  4  to  6,  i^^  to  1  inch  long ;  spikelets  numerous, 
imbricated;  glumes  unequal,  scabrous  ou  keel  and  back,  cuspidate  and  2- 
toothed  at  apex,  the  second  11^4  lines  long,  about  twice  as  long  as  the  first ; 
lemma  pilose  below,  4-lobed,  3-awned,  the  awns  equal.  V/^  lines  long;  rudiment 
pilose  at  base,  consisting  of  2  short  truncate  lobes,  3  eijual  awns  about  1  line 
long  and  an  included  orbicular  scale. 

Mesas  and  foothills,  Utah  to  southern  California  (Jamacha,  Canbij)  and 
Mexico. 

Ref. — BouTELouA  ROTHROCKU  Vasey,  Contr.  Nat.  Herb.  1:   268.  1893. 

6.  B.  radicosa  Griff.  Perennial;  culms  6  inches  to  2  feet  high,  erect;  blades 
mostly  basal,  flat;  spikes  several  to  many,  %  to  1  inch  long,  irregularly  1- 
sided ;  glumes  somewhat  unequal,  rather  broad,  the  second  about  3  lines  long ; 
lemma  smooth,  bearing  3  short  awns;  rudiment  lanceolate,  with  3  long  awns. 

Upper  foothills  and  mountains,  southern  California  {Orcutt  in  1884)  and 
New  Mexico  to  Mexico. 

Refs. — BouTELOUA  R.\DicosA  Griff.  Contr.  Nat.  Herb.  14:  411.  1912.  Atlieropogon  radicosus 
Fourn.  Mex.  PI.  2:  140.  1886.  Dinehra  hromoides  H.B.K.  Nov.  Gen.  &  Sp.  1:  172.  1816,  not 
Bouteloua  hrovioides  Lag. 

7.  B.  gracilis  Lag.  Perennial;  culms  erect,  6  inches  to  1%  feet  high; 
sheaths  and  blades  glabrous;  spikes  1  to  3,  1  to  2  inches  long,  usually  a  little 
curved,  the  rachis  not  produced;  spikelets  21/2  to  3  lines  long,  densely  crowded, 
pectiiuite;  glumes  narrow,  the  first  about  1/2  as  long  as  the  second,  the  latter 
sparsely  papillose-pilose  on  the  keel ;  lemma  pilose,  3-eleft,  the  lateral  divisions 
awned,  the  terminal  2-toothed,  awned  between  the  teeth ;  rudiment  3-awned, 
pilose  at  base,  a  second  rudimeutarj'  scale  above. 

Plains  and  hills,  mountains  of  southei'n  California ;  extends  fi'om  Manitoba 
to  Montana,  south  to  Mexico. 

Locs. — San  Bernardino  Mts.,  Airams  2100,  Parish  Bros.  1.528,  Wilder  744;  Santa  Ana  Canon, 
Hall  7589;  Jamacha,  Caniy  in  1894. 

Refs.— Bouteloua  gracilis  Lag.;  Steud.  Norn.  Bot.  ed.  2.  1:  219.  1840.  Chondrosium 
gracile  H.B.K.  Nov.  Gen.  &  Sp.  1:  176.  1816.  Bouteloua  oligostaehya  Torr.;  Gray,  Man.  ed. 
2.  553.  1856;  Thurb.  in  Wats.  Bot.  Cal.  2:  291.  1880.  Atheropogon  oligostachyum  Nutt.  Gen. 
1:    78.    1818. 

8.  B.  hirsuta  Lag.  Perennial;  culms  erect,  8  inches  to  11/2  feet  high; 
sheaths  smooth;  blades  sparsely  papillose-liairy,  especially  on  the  margins; 
spikes  1  to  4,  %  to  2  inches  long,  the  rachis  produced  into  a  prominent  point 
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beyond  tlie  uppermost  spikelets ;  first  glume  narrow,  setaceous;  second  glume 
acuminate,  twice  as  long  as  first  and  equaling  the  floret,  conspicuously  tubercu- 
late-hirsute  on  the  back;  lemma  pubescent,  3-cleft;  rudiment  of  2  obtuse  lobes 
and  3  equal  awns,  not  pilose  at  base. 

]\Iesas  of  San  Diego  Co.  (Jamacha,  Cauhy)  ;  extends  from  British  Columbia  to 
Soutli  Dakota  and  Mexico. 

Ref. — EouTELOUA  HIKSUTA  Lag.  Var.  Ciene.   2':    141.   1S05. 

41.     BECKMANNIA  Host. 

Spikelets  1  or  2-flowered,  broad,  laterally  compressed,  articulated  below  the 
glumes,  closely  imbricated  in  2  rows  along  1  side  of  the  rachis.  Glumes  sub- 
etpial,  inflated,  boat-shaped,  chartaceous,  the  margins  scarious.  Lemma  lance- 
olate, acuminate.  Palea  nearly  as  long  as  lemma.  A  tall  perennial  with  flat 
blades  and  numerous  short  appressecl  spikes  in  a  narrow  terminal,  nearly  simple 
panicle. — Species  1,  cooler  parts  of  the  northern  hemisphere.  (Johann  Beck- 
mann,  1739 — 1811,  professor  of  botany  at  Gottingen.) 

1.  B.  erucaeformis  Host.  Plants  light  green ;  culms  1  to  3  feet  high ;  pani- 
cle 4  to  10  inches  long;  spikelets  nearly  circular,  1%  lines  long;  glumes  trans- 
versely wrinkled,  the  acuminate  apex  of  the  lemma  protruding. 

Swamps  and  ditches,  San  Francisco  Bay  north  to  Yreka  and  east  to  Honey 
Lake  Valley;   also  in  the  cooler  parts  of  the  northern  hemisphere. 

Bet's. — Beckmannia  erucaeformis  Host,  Gram.  Axistr.  3:  5.  1805;  Tburb.  in  Wats.  Bot. 
Cal.  264.  1880;  Davy  in  Jepson,  Fl.  W.  Mid.  C'al.  57.  1901.  Phalaris  erucaeformis  L.  Sp.  PI. 
55.  1753. 

42.     ELEUSINE  Gaertn. 

Spikelets  several-flowered,  sessile  and  closely  imbricated  in  2  rows  on  1  side 
of  a  continuous  rachis,  the  latter  not  extending  beyond  the  spikelets.  Glumes 
2,  unequal,  shorter  than  the  florets,  compressed-keeled,  obtuse.  Lemmas 
broader,  with  a  thickened  5-ribbed  keel,  the  uppermost  sometimes  empty. 
Coarse  tufted  annuals,  with  digitate  or  approximate,  rather  stout  spikes. — 
Species  about  6,  tropical  regions  of  the  Old  World,  1  species  introduced  in  the 
warmer  portions  of  the  U.  S.  (Greek  Eleusin,  the  town  where  Ceres,  the  god- 
dess of  harvests,  was  worshipped.) 

1.  E.  indica  Gaertn.  Culms  flattened,  decumbent  at  base  or  prostrate- 
spreading;  sheaths  loose,  overlapping,  compressed;  spikes  2  to  10,  1  to  3 
inches  long;  spikelets  appressed,  3  to  5-flowered,   about  21/0  lines  long. 

A  eonnnou  roadside  weed  in  the  warmer  parts  of  America,  introduced  from  the 
Old  World.    Los  Angeles,  Brauntou  1281. 

Refs. — Eleusine  indica  Gaertn.  Fruct.  &  Si-m.  1:  8.  17SS.  Cijnosurus  iiidicits  L.  Sp.  PI. 
72.  17.53. 

43.     LEPTOCHLOA  Beauv. 

Spikelets  2  to  several-flowered,  the  uppermost  floret  usually  imperfect  or 
rudimentary,  sessile  or  nearly  so,  more  or  less  scattered  along  1  side  of  the 
rachis.  Glumes  keeled,  1-nerved.  Lemmas  keeled,  3-nerved,  acute,  awned  or 
awnless,  sometimes  2  or  3-toothed.  Annuals  or  sometimes  perennials  with 
elongated  simple  panicles  of  slender  spikes  scattered  along  a  main  axis. — Spe- 
cies about  20,  in  the  warm  regions  of  both  hemispheres.  (Greek  leptos,  slender,, 
and  chloa,  grass.) 

Glumes  longer  than  first  lemma;  sheaths  papillose-hispid 1.      L.  filiformis. 

Glumes  shorter  than  first  lemma;  sheaths  smooth. 

Lemmas  awned   2.      L.  fascicularis. 

Lemmas  awnless  3.      L.  imbricata. 
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1.  L.  filiformis  Beauv.  Culms  1  to  3  feet  high,  often  depauperate;  sheaths 
papillose-hairy;  spikes  numerous,  1  to  4  inches  long,  slender,  usually  purple, 
the  spikelets  rather  distant,  about  li/o  lines  long;  glumes  more  or  less  mueron- 
ate,  nearly  equaling  the  3  or  4  awnless  florets. 

Open  ground,  fields  and  moist  depressions.  Imperial  Co.  (Colorado  River, 
Schellenyer)  ;   common  in  the  warmer  parts  of  America. 

Refs. — Leptochloa  filiformis  Beauv.  Ess.  Agrost.  71,  166.  1812.  Festuca  filiformia  Lam. 
Tabl.  Encycl.  1:  191.  1791.  Leptochloa  mucronata  Kunth,  Eev.  Gram.  1:  91.  1829;  Abrams, 
Fl.  Los  Ang.  42.  1904.     Eleusine  mucronata  Mielix.  FI.  Bor.  Am.  1:  65.  1803. 

2.  L.  fascicularis  Gray.  Culms  erect  or  spreading,  1  to  2  feet  high ;  sheatlis 
smooth ;  blades  erect,  as  long  or  longer  than  the  culms ;  spikes  numerous,  3  to 
5  inches  long;  spikelets  slightly  pediceled,  7  to  11-flowered,  the  florets  much 
longer  than  the  lanceolate  glumes ;  lemmas  hairy-margined  toward  the  base, 
short-awned  from  the  toothed  apex. 

Ditches  and  moist,  especially  alkaline  places.  Fresno  Co.  {Griffiths  4729)  and 
Kern  Co.  {Bayinond)  ;  east  to  IMaryland  and  Florida. 

Refs. — LEPTOcnLOA  fascicularis  Gray,  Man.  588.  1848;  Tliiirb.  in  Wats.  Bot.  Cal.  2:  292. 
1880.      Festuca  fascicularis  Lam.  Tabl.  EncycL  1:  189.  1791. 

3.  L.  imbricata  Thurb.  Resembles  L.  fascicularis;  usually  strictlj'  erect, 
the  panicle  more  oblong  in  outline,  with  shorter  spikes;  glumes  broader  and 
more  obtuse;    lemmas  apiculate  but  not  awned. 

Ditches  and  moist  places.  San  Bernardino  Mts.  southward  to  ilexico  and  east 
to  Louisiana. 

Locs. — San  Bernardino  Mts.,  Wilder  1128,  Wright  2118;  Riverside,  Wheeler  in  1908;  Salton 
Basin,  Schellenger  55  in  1893;  Calexieo,  Chase  5518. 

Ref.— Leptochloa  imbricata  Thurb.  in  Wats.  Bot.  Cal.  2 :  293.  1880. 

Tribe  VIII.    FESTUCExVE. 

44.     MONANTHOCHLOE  Engelm. 

Spikelets  2  or  3-flowered,  unisexual.  Ihe  staminate  and  pistillate  somewhat 
dissimilar,  usually  sessile  in  pairs  and  concealed  within  the  leaf-fascicles,  the 
upper  floral  leaves  becoming  smaller,  at  length  reduced  to  sheaths,  and  resem- 
bling the  glumes.  Lemmas  membranaceous,  rigid,  obtuse  or  denticulate.  Palea 
enclosed  Avithin  the  lemma. — Species  1,  tropical  and  subtropical  America. 
(Greek  monanthos.  one-flower,  and  chloe,  grass.) 

1.  M.  littoralis  Engelm.  A  creeping  stoloniferous  perennial  with  wiry  stems 
and  short  rigid  crowded  leaves. 

Salt  marshes  and  mucky  or  gravelly  tidal  flats  along  the  coast  of  tropical 
seas  in  the  western  hemisphere,  extending  as  far  north  on  the  Pacific  Coast  as 
Santa  Barbara. 

Locs. — Santa  Barbara,  Hitchcock  2563;  San  Pedro,  Grant  295,  3400;  Oceanside,  Parish 
4449;  San  Diego,  Abrams  3456,  Cleveland  829. 

Refs. — MoN.\NTiiocHLOii  littoralis  Engelm.  Trans.  Acad.  St.  Louis  1:  436.  1859;  Abrams, 
Fl.  Los  Ang.  44.  1904. 

45.     ORCUTTIA  Vasey. 

Spikelets  several-flowered,  compressed,  sessile  in  loose  spikes,  the  lower 
spikelets  more  or  less  remote.  Glumes  subequal,  broadly  lanceolate,  irregularly 
2  to  5-toothed.  Lemmas  oblong,  many-nerved,  5-toothed  at  the  broad  apex,  the 
principal  nerves  extending  into  the  teeth.  Low  cespitose  annuals  with  short 
leaves  and  rather  large  spikelets. — Species  2,  one  from  Lower  California,  the 
other  from  (Iiico.     (C.  R.  Orcutt,  a  botanist  of  San  Diego.) 

1.     0.  greenei  Vasey.    Culms  6  to  8  inches  high,  scabrous  or  appressed-pilose. 
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especially  at  the  nodes ;  sheaths  finely  papillose,  shorter  than  the  internodes, 
the  ligule  very  short;  blades  about  an  inch  long,  pilose  on  the  upper  surface, 
inrolled;  spike  1  to  3  inches  long,  pale;  glumes  and  lemmas  sparsely  long- 
pilose  and  more  or  less  papillose,  the  glumes  2  lines,  the  lemmas  3  lines  long. 

Only  known  from  the  type  collection.  "Moist  plains  of  the  upper  Sacramento, 
near  (hico,  California,  June,  1890,  by  Prof.  E.  L.  Greene." 

Bef. — ORCCTTi.i  GREENEI  Vasev,  Bot.  Gaz.  10:   146.  1891. 

4C.     ARUNDO  L. 

Spikelets  3  or  i-tlowered  in  large  terminal  panicles.  Glumes  narrow,  sub- 
equal,  3-nerved,  smooth,  acute  or  acuminate,  about  as  long  as  the  spikelet, 
Rachilla  smooth.  Lemma  thin,  membranaceous,  3-nerved,  2-toothed  at  apex, 
mucronate  between  the  teeth,  long-pilose  on  the  back.  Tall  reed-like  grasses, 
with  hollow  culms,  and  broad  flat  blades. — Species  about  6,  in  the  warmer 
regions  of  the  Old  AYorld,  1  introduced  in  America.     (An  ancient  Latin  name.) 

].  A.  donax  L.  Giant-reed.  Culms  stout,  as  much  as  20  feet  high,  and  an 
inch  in  diameter  at  base,  from  rough  knotty  branching  rhizomes;  blades 
numerous,  broad,  Hat,  2  to  3  inches  wide  on  the  main  stem,  smaller  on  the 
branches,  the  base  cordate  and  more  or  less  liairy-tufted :  panicle  large,  1  to 
2  feet  long ;   spikelets  about  6  lines  long. 

A  native  of  the  Old  World,  freriuently  cultivated  for  ornament  in  tropical 
America.  Rather  common  in  gardens  in  the  southern  U.  S.  and  escaped  along 
irrigating  ditches  from  Texas  to  central  and  southern  California.  The  only  Cali- 
fornia specimen  in  tlie  National  Herbarium  is  from  the  Alameda  marshes,  Davy 
in  1808. 

Kefs. — Aeundo  donax  L.  Sp.  PI.  SI.  1753;  Davy  in  .Jepson,  Fl.  W.  Mid.  Cal.  .59.  1901; 
Abrams,  Fl.  Los  Aug.  44.  1904. 

17.     PHRAGMITES  Trin. 

Spikelets  loosely  3  to  7-Howered,  in  large  terminal  panicles.  Glumes  unequal, 
lanceolate,  acute,  shorter  than  the  spikelet.  Rachilla  clothed  with  long  silky 
hairs.  Lemmas  narrow,  long"'-acuminate,  glabrous,  the  lowest  longer,  equaling 
the  uppermost  florets,  empty  or  subtending  a  staminate  flower.  Tall  reed-like 
perennials. — Species  3,  1  cosmopolitan,  1  in  Asia,  and  1  in  South  America. 
(Greek  phragmites,  growing  in  hedges.) 

1.  P.  communis  Trin.  Common  Reed.  Culms  as  much  as  12  feet  high,  from 
long  creeping  rhizomes,  these  sometimes  appearing  on  the  surface  of  the  ground 
as  long  leafy  stolons  as  much  as  30  feet  long;  blades  as  much  as  2  inches  wide, 
flat,  the  base  somewhat  narrowed,  not  hairy;  panicle  6  to  1.5  inches  long; 
spikelets  6  to  7  lines  long. 

Fresh-water  swamps,  marshes  and  around  springs,  through  the  temperate 
regions  of  the  world. 

Locs. — Mendocino,  Brottm  943 ;  Suisun  marshes,  Davii  4095 ;  Concord,  Elmer  4541 ;  San  Ber- 
nardino, Parish  5111;  Newberry,  Chase  5779. 

Refs. — Phraomites  communis  Trin.  Fiind.  Agrost.  134.  1820;  Thurb.  in  Wats.  Bot.  Cal. 
2 :  300.  ISSO.  P.  vulgaris  B.  S.  P.  Prel.  Cat.  N.  Y.  69.  188S ;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  59.  1901.  Arundo  ■vulgaris  Lam.  Fl.  Fran^.  3:  615.  1778.  Phragmites  phragmites  Karst. 
Deutsche  Fl.  379.  1880.      Arundo  phragmites  L.  Sp.  PI.  81.  1753. 

48.     TRIDENS  Roem.  &  Schult. 

Spikelets  3  to  many-flowered,  the  uppermost  staminate  or  reduced,  in  open 

or  contracted  panicles.     Glumes  glabrous.     Lemmas  3-nerved,  more  or  less 

bidentate,  the  middle  nerve  often  produced  between  the  teeth  into  an  awn,  the 

nerves  and  callus  densely  villous.     Palea  shorter  than  the  lemma,  long-ciliate 
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on  tlie  nerves  below.  Pereuuials  with  various  habit,  the  above  characters  r-ov- 
ering  the  California  species. — Species  about  25,  mostly  American.  (Latin  tres, 
three,  and  dens,  tooth.) 

Inflorescence  a  naked  narrow   panicle 1.       T.    muticus. 

Inrtorescenee  a  leafy  head  or  umbel 2.      T.  pulclielhis. 

1.  T.  muticus  Nash.  Culms  erect,  1  to  2  feet  high:  blades  involute,  sca- 
brous; panicle  narrow,  '-^  to  6  inclics  lont?.  exserted,  the  branches  short  and 
appressed;  spikelets  terete,  narrow,  ■!  to  5  lines  long;  glumes  about  2  lines 
long,  1-nerved,  shorter  than  the  spikelets:  lemmas  pilose  on  nerves,  obtuse, 
about  2  lines  long,  entire  or  slightly  emarginate,  awnless. 

Dry  slopes  and  gravelly  banks,  central  Sierra  Nevada  (Silver  Mt.,  Brewer 
2044),  east  to  Colorado  and  Texas, 

Refs, — Tridens  muticus  Nash  in  Small,  Fl.  Southeast.  U.  S.  143.  190.3.  Tricuspis  miitirus 
Torr.  II.  S.  Rep.  Expl.  Miss,  Pacif.  4:   156.  1S.57. 

2.  T.  pulchellus  Ilitchc.  n.  comb.  Low  and  tufted,  usually  not  over  6  inches 
high ;  culms  slender,  scabrous  or  puberulous,  consisting  of  1  long  iutei-node, 
bearing  at  the  top  a  fascicle  of  leaves,  the  fascicle  finally  bending  over  to  the 
groiuul,  taking  root  and  produc-ing  other  cidms,  the  fascicles  also  producing 
the  intlore.scence ;  sheaths  striate,  papery-margined,  pilose  at  base;  blades  in- 
volute, short,  scabrous,  sharp-pointed,  striate;  panicles  much  reduced,  usually 
not  exceeding  the  blades  of  the  fascicle,  consisting  of  1  to  5  nearlj-  sessile  spike- 
lets; glumes  subequal,  broad,  acuminate,  awn-pointed,  1-nerved,  3  to  4  lines 
long,  and  about  as  long  as  the  spikelet ;  lemmas  2  lines  long,  long-pilose  below, 
cleft  about  half  way,  the  awn  about  as  long  or  a  little  longer  tlian  the  obtuse 
lobes. 

Mesas  and  rocky  hills  in  the  Mohave  and  Colorado  deserts,  east  to  Utah  and 
Texas,  and  south  into  JMexico. 

Logs. — Funeral  Mts.,  Coville  4~  Funston  25S;  Panamint  Cafion,  Hall  ij-  Chandler  6995;  New- 
berrj',  Chase  5789;  The  Needles,  Chase  5791;  Colorado  Desert,  Hall  5961,  Wilder  1094. 

Refs. — Tridens  pulchellus  Hitchc.  Triodia  pidchella  H.B.K.  Nov.  Gen.  &  Sp.  1:  155.  1816. 
Trie-uspis  pulchclla  Torr.  U.  S.  Rep.  Expl.  Miss.  Pacif.  4:  15().  1857;  Thurb.  in  AVats.  Bot.  Cal. 
2:   301.  1880. 

49.     DISSANTHELIUM  Trin. 

Spikelets  2  to  4-flowered,  the  uppermost  reduced  to  a  stipe,  arranged  in 
panicles.  Glumes  narrow,  acute,  equaling  or  exceeding  the  spikelet,  the  first 
1-nerved,  the  second  3-nerved.  Lemma  broad,  awnless,  3-nerved. — Species  3, 
1  in  California,  the  others  Mexican  and  South  American.  (Greek  dissos,  double, 
and  anthelios,  floret.) 

1.  D.  calif ornicum  Benth.  Culnis  2  to  3  feet  high,  smooth  :  leaves  smooth  ; 
ligule  membranaceous,  1  to  :i  lines  long;  blades  flat,  lax:  panicle  narrow,  loose, 
6  to  8  inches  long,  the  lower  clusters  of  branches  rather  remote :  glumes  some- 
what unequal,  the  first  about  1  to  11/2  lines  long;  lemmas  about  1'^  lines  long, 
minutely  villous,  especially  below. 

Known  only  from  California:  Ta.ssa.iara  Hot  Springs,  Elniir  3317;  San  Cle- 
niente  Island,  7'rasJ;  324.    The  specimens  at  hand  are  apparently  annual. 

Refs. — DissANTHELiUM  CALiFORXicuM  Bcnth.  in  Hook.  Icon.  PI.  III.  4:  56.  pi.  1375.  1881. 
SUiiochloa  calif ornica  Nutt.  Jour.  .\cad.  Pbila.  II.  1:  189.  1848,  type  from  Santa  Catalina 
Island,  Gamhel;  Thurb.  in  Wats.  Bot.  Cal.  2:  315.  18S0. 

;-)().     ERAGROSTIS  Host. 
Spikelets  3  to  many-flowered,  usually  strongly  compressed,  in  open  or  con- 
tracted panicles.     Glumes  keeled,  much  shorter  than  the  spikelets.     Lemmas 
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3-nerved,  broad,  keeled.    Palea  shorter  than  the  lemma,  often  persistent  ou  the 
raohilla,  the  strong  nerves  eiliate.     Annuals  or  perennials. — Species  about  100, 
in  warm  and  temperate  regions  of  both  hemispheres.     (Greek  er,  spring,  and 
agrostis,  a  grass.) 
Plants  perennial. 

Panicle  narrow  and  compact,  more  or  less  interrupted 1.      E.  secundiflora. 

Panicle  loose  and  open 2.      E.   lugens. 

Plants  annual. 

Spikelets  dioecious  or  polygamous 8.      E.   liypnoides. 

Spikelets  perfect. 

Spikelets  ovate    to    oblong-ovate,    about    IV2    lines   wide;    keel    of    lemmas    glandular   and 

scabrous   5.      E.  mcgastachya. 

Spikelets  linear,  %  to  1  line  wide;  keel  of  lemmas  scabrous  but  not  glandular. 
Panicle  jjilose  in  the  lower  axils. 

Lower  lemmas  V2  line  wide 7.      E.  limbata. 

Lower  lemmas  M  line  wide 6.     E.  pilosa. 

Panicle  glabrous  in  the  axils. 

Pedicels  flexuous  and  spreading;  lower  leumias  li  line  wide 4.     E.  orcuttiana. 

Pedicels  nearly  straight,  ascending  or  apprcssed;   lower  lemmas  (a  bne  wide 

3.    E.  incxicana. 

1.  E.  secundiflora  Presl.  Perennial;  culms  ereet  or  decumbent  at  base,  stiff, 
1  to  2  feet  high ;  sheaths  pilose  at  the  throat ;  panicles  narrow,  the  branches 
ascending,  compactly  flowered,  approximate  or  more  or  less  remote;  spike- 
lets many-tlowered,  the  florets  closely  imbricated,  usually  tinged  with  red; 
glumes  1-nerved,  the  second  1  line  long;  lemmas  prominently  3-nerved,  sca- 
brous on  keel,  broad  at  base,  the  acuminate  apex  somewhat  divergent. 

Sandy  prairies,  Kansas  to  Florida  and  Mexico  and  west  to  southern  California. 
San  Diego,  Orcutt  in  1884. 

Refs. — Ebagrostis  secundiflora  Presl,  Eel.  Haenk.  1 :  27(i.  1830.  E.  oxi/lcpis  Torr.  U.  8. 
Rep.  Expl.  Miss.  Pacif.  4:  156.  18.57.  Poa  oxylcpU  Torr.  in  Marcy,  Expl.  Red  Eiv.  301.  18.53. 
F.  iiilerniptd  Nutt.  Trans.  Am.  Phil.  Soc.  IL  5:  196.  1837,  not  Lam.  1791. 

2.  E.  lugens  Nees.  Perennial ;  culms  erect,  2  to  3  feet  high  ;  leaves  mostly 
basal,  the  blades  narrow,  involute;  panicle  large  and  diffuse,  about  J^  the 
length  of  the  entire  plant;  spikelets  3  to  4  lines  long,  about  %  line  wide;  sec- 
ond glume  1  line  long;   lower  lemmas  1  line  long.  %  line  wide. 

Sandy  prairies.  San  Diego  Co.  (Jamacha,  Canhy\  to  Texas  and  south  to  South 
America. 

Ref. — Er.vcrostis  lugens  Nees,  Agrost.  Bras.  50.5.  ISiO. 

3.  E.  mexicana  Link.  Annual;  culms  erect  or  spreading,  1  to  2  feet  high; 
sheaths  hairy  at  the  throat;  blades  often  elongated;  panicle  large  and  diffuse, 
glabrous  in  the  axils,  6  to  12  inches  long;  spikelets  2  to  3  lines  long,  %  line 
wide,  mostly  6  to  12-flowered,  the  pedicels  slender,  tlexuous,  mostly  longer  than 
the  spikelet;  glumes  acuminate,  the  second  about  1  line  long;  lemmas  smooth, 
the  lower  1  line  long,  i/^  line  wide,  the  lateral  nerves  not  prominent. 

A  weed  in  fields  and  waste  places,  southern  California  (Los  Angeles,  River- 
side) to  New  Mexico  and  southward  to  Mexico. 

Refs. — Eragkostis  mexicana  Link,  Hort.  Berol.  1 :  190.  1827.  Poa  me.rif<i)ia  Lag.  Cfcn.  & 
Sp.  Nov.  3.  1816. 

4.  E,  orcuttiana  Vasey.  Resembling  E.  mexicana;  dift'ering  in  the  more 
slender,  usually  arcuate  spikelets  on  shorter  pedicels;  spikelets  21/0  to  3  lines 
long,  l^  to  1/1.  line  wide;  glumes  short,  the  first  1/0  line,  the  second  %  line  long; 
lemmas  scarcely  14  line  wide. 

Fields  and  waste  places,  known  only  from  California. 

Locs.— Yreka,  Butler  8G9;   Castle  Crag,  Hitchcock-  3063;   Amador  Co.,  Hansen  813,  2086; 
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lone,  Brauiiton  1209;  Greenfield,  Leckenhy  in  1896;  Pomona,  Dacy  2951;  Lugonia  (ReJIanils), 
Parish  2484. 

Refs. — Ebagbostis  okcuttiana  Vasey,  Contr.  Nat.  Herb.  1:  269.  189.3,  type  from  Chollas 
Valley,  San  Diego,  Orcutt  1313.      Referred  to  E.  pilosa  by  Abrams  (Fl.  Los  Ang.  4.5.  1904). 

5.  E.  megastachya  Link.  Annual,  strong-scented  when  fresh ;  culms  erect 
or  ascendino-  i'n)iii  a  decumbent  base,  rather  flaccid,  freely  branching,  8  inches 
to  2  feet  high;  blades  2  to  6  inches  long,  ly^  to  3  lines  wide;  panicles  greenish 
lead-color,  2  to  6  inches  long,  rather  densely  flowered ;  spikelets  2%  to  7  lines 
long,  11/2  lines  wide,  10  to  40-flowered,  the  florets  closely  imbricated;  pedicels 
and  keels  of  the  acute  glumes  and  lemmas  sparing!}'  glandular;  lemmas  thin, 
the  lateral  nerves  prominent. 

Fields,  roadsides  and  waste  places,  a  common  weed,  throughout  the  I'.  S.  and 
]\Iexico,  introduced  from  Europe.  Middle  Tule,  Pvri:)us  5614;  Los  Angeles, 
Davidson:   San  Bernardino,  Parislt. 

Refs. — Er.\gbostis  megastachya  Link,  Hort.  Berol.  1:  187.  1827.  Poa  megastachya 
Koeler,  Descr.  Gram.  181.  1802.  Brisa  eragrostis  L.  Sp.  PI.  70.  1753  (not  Poa  eragrostis 
L.).  Eragrostis  major  Host,  Gram.  Austr.  4:  14,  pi.  24.  1809;  Abrams,  Fl.  Los  Aug.  45. 
1904.  E.  poaeoides  Beauv.  -par.  megastachya  Gray,  Man.  ed.  5.  631.  1867;  Tliurb.  in  Wats. 
Bot.  Cal.  2:  315.  1880.  E.  minor  Host  var.  megastachya  Pavy  in  Jepson.  Fl.  W.  Mid.  Cal. 
60.  1901. 

E.  MINOR  Host.  (Fl.  Austr.  1:  135.  1827)  is  mentioned  by  Davy  (Jepson, 
Fl.  W.  Mid.  Cal.  60.  1901)  and  by  Thurber  (Wats.  Bot.  Cal.  2:  315.  1880,  as  E. 
poaeoides  Beauv.)  but  the  specimens  probably  belong  to  E.  pilosa  Beauv. 

6.  E.  pilosa  Beauv.  Annual ;  culms  erect,  decumbent  at  base  or  prostrate- 
spreading,  6  inches  to  l^/o  feet  high,  diffusely  branched  at  base;  sheaths  spar- 
ingly pilose  at  summit;  blades  1  to  4  inches  long,  1  to  li/o  lines  wide;  panicle 
diffuse,  3  to  8  inches  long,  the  lower  axils  sparingly  bearded ;  spikelets  5  to  18- 
flowered,  becoming  linear,  2  to  4  lines  long.  I/2  to  %  line  wide,  equaling  or 
shorter  than  the  pedicels;  glumes  1-nerved.  smooth  except  the  keels,  the  first 
1/0  line,  the  second  %  line  long;  lemmas  smooth,  slightly  scabrous  on  keel,  the 
lower  about  %  line  long,  i^  line  wide,  the  lateral  nerves  distinct  but  not 
prominent. 

Fields,  waste  places  and  open  ground,  San  Luis  Obispo  and  Tulare  Co.  south- 
ward; extends  from  Maine  to  Minnesota  and  south  to  Mexico.  Introduced 
from  Europe  but  also  apparently  native  in  some  localities. 

Refs. — Eragrostis  pilosa  Beauv.  Ess.  Agrost.  162.  1812;  Abrams,  Fl.  Los  .Vug.  45.  1904. 
Poa  pilosa  L.  Sp.  PI.  68.  1753. 

E.  ALBA  Presl,  Rel.  Haenk.  1:  279.  1830.  The  type  locality  as  published  is  "  Monte-Rey 
<Jaliforniae. "  The  type  specimen  in  the  Bohemian  National  Museum  at  Prague  is  labeled, 
"  Regiomontane' ',  which  would  indicate  that  the  specimen  came  from  Peru,  as  many  of 
Haenke's  specimens  from  Peru  are  labeled  in  this  way.  As  indicated  by  Scribner  (Rep.  Mo. 
Bot.  Gard.  10:  43.  pi.  44.  1899),  the  Haenke  specimen  appears  to  be  Poa  pastoensis  H.B.K. 
(see  Kunth,  Rev.  Gram.  pi.  145)  the  type  locality  of  which  is  Peru.  The  labels  on  Haenke's 
type  specimens  are  scanty  and  confusing,  and  some  cvidentlj'  have  been  interchanged.  The 
specimens  in  the  Gray  Herbarium  mentioned  under  E.  a>ha  by  Thurber  (Wats.  Bot.  Cal.  2:  315. 
1880)  are  all  Eragrostis  pilosa. 

7.  E.  limbata  Ponrn.  Resembles  E.  pilosa.  differing  in  its  relatively  smaller 
panicles  and  l;irger  spikelets;   lower  lemma  1  line  long,  I/2  line  wide. 

Mesas,  San  Diego  Co.  (Jamacha,  Canhy)  to  Mexico. 

Refs. — Eragrostis  limb.4.ta  Fourn.  Mex.  PI.  2:  116.  1886.  Mentioned  without  description 
by  Hemsley  (Biol.  Centr.  Am.  Bot.  3:  573.  1885). 

8.  E.  hypnoides  B.S.P.  Annual,  extensively  creeping;  culms  slender,  8 
inches  to  1  V-;  feet  long,  with  short,  erect  or  ascending,  panicle-bearing  brandies, 
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2  to  4  iiK-hes  high;  blades  %  to  11/2  inches  long;  jianicles  mostly  simple,  of 
rather  few  laneeolate-oblong  spikelets,  the  fertile  inflorescence  tending  to  be 
capitate;  spikelets  10  to  35-tiowered.  2yj  to  7  lines  long,  the  flowers  more  or  less 
dioecious. 

Sand  bars  and  wet  shores  of  ri-\  ers  and  lakes,  throughout  the  U.  S.  and  south 
to  South  America. 

Loes. — Mendocino,  Brown  928;  Lower  Sacramento,  Jepson  in  1S91;  Latlirop,  Biolttti  144; 
Clear  Lake,  Prinr/h-  in  18S2;  Los  Angeles,  Nevin. 

Refs. — ER.UiBOSTis  HYPNOIDES  B.S.P.  Prcl.  Cat.  N.  Y.  09.  1S88;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  60.  1901.  Foci  hypiwides  Lam.  Tabl.  Enc.vcl.  1:  185.  1791.  Erar/rostis  reptans  Nees, 
Agrost.  Bras.  514.  1829;   Thurb.  in  AVats.  Bot.  Cal.  2:   314.   1880. 

51.     ANTHOCHLOA  Nees  e^  Meyen. 

Spikelets  several-flowered,  in  capitate  or  cylindrical  panicles.  Glumes  small 
or  wanting.  Lemmas  thin-membranaceous.  flabelliform,  or  petal-like,  many- 
nerved.  Palea  narrower  than  the  lemma,  hyaline.  Low  cespitose  grasses  with 
flat  blades  aiul  panicles  partially  included  in  the  sheaths. — Species  3,  Andes  of 
Bolivia  and  Peru.  1  in  California.     (Greek  antlios.  flower,  and  ehloa,  grass.) 

1.     A.  colusana  Scrii)n.     Annual :    culms  ascending  from  a  decumbent  base, 

3  to  12  inches  long;  leaves  overlapping,  pale  green,  scarious  between  the 
nerves,  loosely  folded  around  the  culm  but  not  differentiated  into  sheath  and 
blade,  about  6  lines  wide  at  the  middle,  tapering  to  each  end.  2  to  4  inches 
long,  keeled  on  the  back  above,  plicate,  minutely  eiliate  with  raised  glands  on 
the  margins  and  nerves ;  panicles  pale  green,  cylindrical,  at  first  partially  in- 
cluded, never  much  esserted,  li/o  to  3  inches  long,  4  to  6  lines  wide,  the  upper 
portion  of  the  a.xis  bearing,  instead  of  spikelets,  lanceolate-linear  empty  bracts 

4  lines  long:  spikelets  subsessile.  usually  5-fiowered,  3  to  3%  lines  long,  imbri- 
cated; glumes  wanting;  lemmas  flabellate.  very  broad,  many-nerved,  2\A  lines 
long,  ciliolate-fringed. 

Only  known  from  the  type  collection,  "near  Princeton,  Colusa  County,  Cali- 
fornia, bordering  rain-pools  on  the  hai'd  uncultivated  alkali  'goose-lands,'  beside 
the  stage  road  to  Norman;   May  26.  1898.  ./.  Buiit  Davy." 

Refs. — Anthochloa  colusana  Scribn.  U.  S.  Dcpt.  Agr.  Div.  Agrost.  Bull.  17 :  221.  f . 
517.  1899.  Slap-fio  colusana  Davy,  Erythea  (i:  110.  pi.  3.  1898.  Ncostcipfia  colusana  Davy, 
Erythea  7:  43.  1899. 

52.     MELICA  L. 

Spikelets  2  to  several-flowered,  in  panicles.  Glumes  large,  unequal,  mem- 
branaceous or  papery,  scarions-margined,  3  to  5-nerved,  awnless,  a  little  shorter 
than  the  florets.  Rachilla  prolonged  beyond  the  uppermost  fertile  floret  and 
bearing  2  or  3  gradually  smaller  empty  lemmas  more  or  less  convolute  and  en- 
closing one  another  at  the  apex.  Lennnas  firm  with  scarious  margins,  7-nerved, 
awnless,  or  awned  below  the  bifid  apex.  Perennials,  often  bulbous  at  base,  with 
closed  sheaths  and  usually  few-flo'\\'ered  panicles. — Species  about  30  in  tem- 
perate regions.     (An  old  Italian  name  for  sorghum,  from  mel.  honey.) 

Spikelets   narrow:    glumes   usually   narrow,   scarious    margined;    sterile   lemmas   similar   to   the 
fertile,  the  latter  acute  or  awned. 

Lemmas  long-awned    1.       M.    aristata. 

Lemmas  awnless  or  very  short-awned. 

Culms  not  bulbous  at  base 2.     M.  luirfordii. 

Culms  bulbous  at  base. 

Lemmas  acuminate;   panicle  narrow,  the  branches  short 3.      M.  sahiilata. 

Lemmas  acute,  not  acuminate;  panicle  broad,  the  branches  long  anil  spreading 

4.     M.  gcyeri. 
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Spikelets  broad;   glumes  broad  and  papery;   sterile  lemmas  small  and  convolute  around  each 
other,  more  or  less  hidden  in  the  upper  fertile  lemmas. 
Culms  bulbous  at  base. 

Pedicels  capillary,   flexuous   or   rccnrvnl .5.       M.   spectabilis. 

Pedicels  stouter,  apprtssed. 

Panicle  narrow ;  branches  short,  erect 6.      M.  hella. 

Panicle  open;  branches  spreading. 

Spikelets  about  3  lines  long 7.      M.  fugax. 

Spikelets  about  6  lines  long  8.      M.  infiata. 

Culms  not  distinctly  bulbous  at  base  (somewhat  bulbous  in  M.  bulbosa). 

Spikelets  large,  reflexed   9.      M.  stricta. 

Spikelets  smaller,   not   reflexed. 

Fertile  florets  3  or  4  in  each  spikelet ;  spikelets  5  to  6  lines  long. 

Spikelets  silvery  white;   glumes  about  as  long  as  spikelet;   plant  tall  and  somewhat 

woody   10.      M.  frutescens. 

Spikelets  tawny  or  purplish;  glumes  shorter  than  spikelet;  plant  lower,  herbaceous... 

11.     M.  bulbosa. 
Fertile  florets  1  or  2  in  each  spikelet;  spikelets  2  to  3  lines  long. 

Fertile  lemmas  pubescent   12.      M.  torreyana. 

Fertile  lemmas  glabrous    13.       M.    imperfecta. 

1.  M,  aristata  Tliurb.  Culms  erect  or  decnnibent  below,  not  bulbous  at  base, 
smooth.  2  to  3  feet  high;  sheaths  scabrous  or  pubescent;  blades  flat,  more  or 
less  pubescent;  panicle  narrow,  the  l)ranches  short  and  appressed;  glumes 
narrow,  5-nerved,  5  to  6  lines  long;  lemmas  5-nerved,  scabrous,  bifid  at  apex, 
awned,  the  awn  3  to  5  lines  long. 

Dry  woods,  slopes  and  meadows.  Washington,  southward  in  the  Sierra 
Nevada  to  Fresno  Co. 

Locs.— Siskiyou  Co.,  Butler  811;  Mt.  Shasta,  Hitchcock  2944;  Grizzly  Hill.  Leiherg  5121; 
Emigrant  Gap,  Jones  in  1882;  Lake  Tahoe,  Reed  4-  Pendleton  1726;  Mt.  Tallae,  Hitchcoclc 
3163;  Pioneer,  Hansen  1849;  Yosemite  Valley,  Hitchcock  3349;  Northfork,  Griffiths  4581, 
6670;  Pine  Ridge,  Hall  4-  Chandler  314. 

Refs. — Melica  aki.st.\ta  Thurb.;  Boland.  Proc.  Cal.  Acad.  4:  103.  1870,  type  from  Clark's 
(now  Wawona),  Bolander  4861;  Thurb.  in  Wats.  Bot.  Cal.  2;  305.  1880. 

2.  M.  harfordii  Boland.  Culms  2  to  4  feet  high,  decumbent  below,  smooth, 
not  bulbous  at  base :  sheaths  smooth  ;  blades  scabrous,  firm ;  panicle  narrow, 
the  branches  appressed;  glumes  narrow,  about  3  lines  long,  obtuse;  lemmas  7- 
nerved,  pilose  on  lower  part  of  margin,  the  apex  emarginate,  mucronate  or 
short-awned;    awn  less  than  1  line  long. 

Open  dry  woods  and  slopes.  Coast  Ranges  from  Jlonterey  Co,  to  Castella  and 
north  to  British  Columbia. 

Refs. — Melica  hakfordii  Boland.  Proc.  Cal.  Acad.  4:  102.  1870,  three  specimens  mentioned, 
Bolander  53,  6464,  and  one  from  Bear  Valley,  Nevada  Co.,  in  1869 ;  Thurb.  in  "Wats.  Bot. 
Cal.  2:  305.  1880. 

3.  M.  subulata  Scribn.  Culms  2  to  4  feet  high,  bulbous  at  base;  panicle 
narrow,  the  branches  appressed ;  spikelets  narrow,  %  to  1  inch  long,  loosely 
several-flowered :  glumes  narrow,  obscurely  nerved,  the  second  about  4  lines 
long,  shorter  than  tlie  lower  lemma;  lemmas  prominently  7-nerved,  gradually 
narrowed  to  ;iti  acuiiiiuate  point.  Mwiiless.  the  keel  and  marginal  nerves  pilose- 
ciliate. 

Meadows,  banks  and  shady  slopes,  from  Siskiyou  Co.  and  Trinity  Summit  to 
Lake  Tnhoc  ( Rrrd  &  Pendleton  lfi86)  and  Mt.  Tamalpais  {Piper  6343)  ;  north 
to  Alaska  and  east  to  Wj-oming. 

Refs. — Melica  subulata  Scribn.  Proc.  Acad.  Phila.  1885:  47.  1885.  Bromus  .<iuhulatus 
Griseb.  in  Ledeb.  Fl.  Ross.  4:  358.  1853.      Melica  acuminata  Boland.  Proc.  Cal.  Acad.  4:  104. 


146  GRAillNEAE 

1S70,  type  Bolandcr  4698   (from   Mendocino   City  ace.   to  Bolamlor's  Field  Booli)  ;    Tburb.   in 
Wats.  Bot.  Cal.  2:   305.   1880. 

4.  M.  geyeri  Munro.  Culms  3  to  5  feet  high,  bulljous  at  ba.se;  sheaths  gla- 
brous or  sometimes  pubescent ;  blades  scabrous,  fiat ;  panicle  open,  the  lower 
branches  slender,  spreading,  bearing  a  few  spikelets  above  the  middle ;  spike- 
lets  narrow,  6  to  10  lines  long;  glumes  broad,  smooth,  papery,  the  second  about 
3  lines  long ;   lemmas  scaberulous,  obtuse,  awnless. 

Wooded  ravines  and  along  streams,  central  California  to  Oregon. 

Locs. — Quincy,  Austin  lOOS;  Slierwood,  Eitehcock  2728;  Ukiah,  Bolandcr  3832,  6119,  Davy 
5027;  Cahto,  Davy  6625;  Mt.  Sanliedrin,  Reller  588.';;  Emigrant  Gap,  Jones  3353;  Santa  Clara 
Co.,  ffcHer  7420;   Congress  Springs,  Sitchcocl-  2669. 

Refs. — Meuca  geyeri  Muuro;  Boland.  Proc.  Cal.  Aead.  4:  103.  1870,  type  Bolandcr  6119. 
M.  bromoidcs  Boland.;  Gray,  Proe.  Am.  Aead.  8:  409.  1872  (Gray  eites  M.  geyeri  Boland. 
1.  c.)  ;   Tluirli.  in  Wats.  Bot.  Cal.  2:   304.  1880. 

5.  M.  spectabilis  Scritin.  Culms  1  to  3  feet  high,  bulbous  at  base ;  panicle 
narrow,  the  branches  appressed;  spikelets  broad,  purple-tinged,  4  to  5  lines 
long,  4  or  5-flowered,  the  pedicels  slender,  curved;  glumes  broad  and  papery, 
shorter  than  the  lower  lemma ;   lemmas  strongly  7-nerved,  obtuse,  awnless. 

Rocky  or  open  woods  and  thickets;  Sherwood,  Hitclicock  2715  and  Trinity 
Stimmit,  Davy  5827,  nortli  to  Washington  and  east  to  ^Montana  and  Ct)lorado. 

Kef. — Melica  spectabilis  Scribn.  Proc.  Aead.  Pliila.  1885:  45.  1885. 

().  M.  bella  Piper.  Culms  1  to  2  feet  high,  bulbous  at  base;  sheaths  and 
blades  glabroizs  or  scabrous;  panicle  narrow,  the  branches  short  and  appressed; 
spikelets  5  to  6  lines  long,  pajjery  with  age;  glumes  broad,  the  second  4  lines 
long;  lemmas  ol)scurely  nerved,  obtuse  or  slightl.y  emarginate,  awnless. 

Rocky  woods  and  hills;  central  California  to  Washington,  east  to  ilontana 
and  Colorado. 

Locs.— Mt.  Shasta,  Palmer  2641  in  1892;  Txing  Valley,  Mendocino  Co.,  Davy  5323;  Webber 
Lake,  Doten  83;  Truckee  Eiver,  Davy  3258;  Mt.  Tallae,  Hitchcoek  3153;  Mt.  Hamilton,  Davy; 
Mariposa  Co.,  Congdon;  Sequoia  Nat.  Park,  Hitehcocl:.  3387. 

Var.  intonsa  Piper.  Leaves  softly  pubescent. — California  to  Washington. 
Yreka,  Biiller  1251;    Cuyama,  Eastwood  in  1896;    Paso  Robles,  Grant  5'365. 

Refs. — Melica  sella  Piper,  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  27:  10.  1900.  M.  bulbosa 
[Geyer,  misapplied  by]  Vasey  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13=:  pi.  63.  1893  (the  earliest 
description).      Var.  intonsa  Piper,  Contr.  Nat.  Herb.  11:  128.  1906. 

7.  M.  fugax  Boland.  Culms  1  to  2  feet  high,  bidbous  at  base ;  sheaths  and 
blades  smooth ;  panicle  narrow,  open,  the  few  lower  branches  1  to  2  inches  long, 
stiffly  spreading,  few-flowered;  spikelets  about  3  lines  long,  2  or  3-flowered, 
usually  purple-tinged;  glumes  broad,  papery,  the  second  nearly  as  long  as 
spikelet;   lemmas  obscurely  nerved,  obtuse  or  emarginate,  awnless. 

Dry  hills,  northern  Califoi-nia  to  Washington.  Yreka,  Butler  824;  without 
locality,  Lenimon  in  1875.  These  specimens  belong  to  the  var.  madophylla  Piper, 
differing  from  the  species  in  being  smooth. 

Refs. — Melica  fugax  Boland.  Proc.  Cal.  Acad.  4:  104.  1870,  2  specimens  cited,  Donner 
Lake,  and  Lake  Tahoe;  Thurb.  in  Wats.  Bot.  Cal.  2:  304.  1880.  Var.  madophyUa  Piper, 
Contr.  Nat.  Herb.  11:   128.  1906. 

8.  M.  inflata  Vasey.  Culms  2  to  3  feet  high,  bulbous  at  base;  panicle  more 
or  less  open,  the  few  branches  long,  spreading  at  least  in  anthesis;  spikelets 
several-flowered,  lo  inch  long,  broad,  pale  green;  glumes  broad,  shorter  than 
the  lemmas,  scabrous  on  the  strong  nerves;   lemmas  scabrous,  strongly  nerved. 

Wet  meadows,  only  known  from  California,  Mt.  Shasta,  Leninio)i  5448;  Yo- 
semite  Nat.  Park,  Hog  Ranch.  Hall  tO  Bahcock  3334. 
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Eefs. — Melica  inplata  Vasey,  Contr.  Nat.  Herb.  1 :  269.  1S93.  il.  poaeoides  Nutt.  var. 
inflata  Boland.  Proo.  Cal.  Acad.  4:  101.  1870,  type  from  Yosemite  Valley,  Bolander  6121. 
Mentioned  under  M.  Udhosa  Geyer,  by  Thurber  (Wats.  Bot.  Cal.  2:  304.  1880). 

9.  M.  stricta  Boland.  Culms  V2  to  1^/4  feet  high,  the  base  somewhat  thick- 
ened hut  not  bulbou.s;  panicle  narrow,  few-flowered,  nearly  simple,  usually  1 
or  2  branches  below ;  spikelets  large,  about  i/o  inch  long,  reflexed  on  rather 
delicate  pedicels;  glumes  nearly  as  long  as  spikelet,  longer  than  the  lower 
lemma;   lemmas  scabrous,  obtuse,  awnless. 

R(.>ek\  slopes  and  banks.  P]agle  Lake  (Jours)  through  the  Sierra  Nevada  to 
Se(iuoia  Nat.  Park  (Hall  ct  Babcock  5684)  and  Coso  ]\Its.  {Coville  &  Funston 
936),  and  in  the  Coast  Ranges  (Tilt.  Piuos,  Kern  Co.,  Hall  6404)  to  San  Bernar- 
dino Mts.  (Parish  Bros.  1553)  ;   north  into  Oregon  and  east  to  Utah. 

Refs.— Melica  stricta  Boland.  Proc.  Cal.  Acad.  3:  4.  1S63;  op.  cit.  4:  104.  1872;  Thurb. 
in  Wats.  Bot.  Cal.  2:  303.  1880. 

10.  M.  frutescens  Scribn.  Culms  2  to  6  feet  high,  rather  woody  below,  not 
bulbous  at  base;  blades  short,  especially  on  the  branches  and  innovations; 
panicle  silvery-shining,  narrow,  the  branches  short  and  appressed ;  spikelets 
about  Yo  inch  long;  glumes  about  as  long  as  the  spikelet,  prominently  5-nerved; 
lemmas  acute,  entire,  awnless,  7-nerved. 

Southern  California  to  Lower  California. 

Loes. — Pauamint  Cafion,  Hall  4'  Chandler  7031;  Riverside,  Grifpths  78.51;  San  .Jacinto, 
Jones  3oo4;  Masons,  Brandegee  135  in  1896;  Bernardo,  Ahrams  3361;  San  Diego  Co..  Mcarns 
3033. 

Refs. — Melica  frute.scexs  Scribn.  Proc.  Acad.  Phila.  1885:  45.  1885,  type  locality,  vicinity 
of  Sau  Diego,  .several  specimens  cited,  the  first  being  Parry  ^-  Lemmon  401. 

11.  M.  bulbosa  Geyer.  Culms  2  to  4  feet  high,  the  base  usually  decumbent 
and  often  more  or  less  bulbous  or  corm-like;  lower  sheaths  on  the  older  culms 
persistent,  brown  and  split  into  numerous  fibers ;  panicle  narrow,  rather 
densely  flowered,  4  to  8  inches  long,  tawny  or  purplish,  not  silvery  shining; 
spikelets  5  to  6  lines  long,  papery,  3  or  4-flowered;  second  glume  about  31/2 
lines  long ;   lemmas  rather  prominently  7-nerved,  awnless. 

JFountain  meadows  and  rocky  woods,  Ventura  Co.  north  to  Oregon  and  Nevada. 
The  following  specimens  are  softly  pubescent:  Northfork.  Griffiths  4415;  Yo- 
semite Valley,  Chase  5712;   Tehachapi,  Chase  5734. 

Eefs. — Melica  bulb<isa  Geyer;  Thurb.  in  Wats.  Bot.  Cal.  2:  304.  1800.  M.  calif oridca  Scribn. 
Proc.  Acad.  Phila.  1885:  46.  1885;  Davy  in  Jepson,  PI.  W.  Mid.  Cal.  62.  1901.  M.  poaeoides 
[Nutt.  misapplied  by]  Torr.  U.  S.  Rep.  Expl.  Miss.  Pacif.  4:  157.  1857;  Boland.  Proc.  Cal. 
Acad.  4:  101.  1870.  (M.  bnlbosa  Geyer  in  Hook.  .Jour.  Bot.  &  Kew  Misc.  8:  19.  1856,  and 
in  Gray,  Proc.  Am.  Acad.  8:  409.  1872,  are  both  nomina  nuda.  See  also  tl.  S.  Dept.  Agr. 
Div.  Agrost.  Circ.  27:  10.  1900.)  M.  longiligula  Scribn.  &  Kearn.  U.  S.  Dept.  Agr.  Div. 
Agrost.  Bull.  17 :  225.  f .  521.  1899,  type  Farish  Bros.  865. 

12.  M.  torreyana  Scribn.  Culms  from  a  loose  and  decumbent  base,  1  to  3 
feet  high,  not  bulbous;  blades  flat,  lax;  panicle  narrow,  rather  loose,  the 
branclies  more  or  less  fascicled,  api^ressed  or  ascending,  the  lower  fascicles  dis- 
tant ;  spikelets  2  to  3  lines  long,  with  1  or  2  perfect  florets  and  a  rudiment ; 
glumes  strongly  nerved,  nearly  as  long  as  spikelet:  lemmas  pubescent;  rudi- 
ment long-pediceled.  obovoid-truncate.  divergent. 

Thickets  and  banks  at  low  altittules,  central  California,  especially  in  the 
Bay  region. 

Locs. — Mendocino  Co.,  McMurphy  422;  Butte  Co.,  Heller  5511;  Sacramento,  Michener  154; 
Mariposa  Co.,  Congdon;  various  localities  in  the  Bay  region  from  Mt.  Tamalpais  to  Santa 
Cruz,  Bal-er  2815,  Bolander  1539,  6076,  Davy  4257,  7857,  Heller  5084,  8397,  Hitchcoclc  2668, 
Palmer  2046,  Piper  6304,  6339,  Sutter  97. 
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Refs. — Melica  torreyana  Scribn.  Proc.  Acad.  Phila.  1885:  43.  188-5,  type  appears  to  be 
Torrey  586  from  New  Almaden,  Bolander  6076  also  mentioned;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  62.   1901. 

13.  M.  imperfecta  Trin.  Ciilnis  erect,  1  to  3  feet  high ;  blades  narrow,  usu- 
ally not  over  1  line  wide ;  panicle  narrow,  from  a  few  inches  to  a  foot  in  length, 
the  branches  more  or  less  fascicled,  long  and  short  together;  spikelets  2  to  3 
lines  long,  purple-tinged,  usually  with  1  perfect  floret  and  a  rudiment ;  glumes 
indistinctly  nerved;  lemma  a  little  longer  than  the  gluuies,  smooth,  indistinctly 
nerved,  obtuse ;  rudiment  oblong,  short-pediceled,  appressed  to  the  palea. 

Dry  open  woods  and  rocky  hillsides.  Coast  Ranges  from  the  Bay  region  south 
into  Lower  California.  Two  specimens  eome  from  further  inland,  mouth  of 
Kern  Canon,  Hdkr  7652,  and  Dunlap  to  Millwood.  Griffitlis  4665.  The  follow- 
ing specimens  have  larger  spikelets:  Ahrams  1220,  Jones  3092  (one  specimen), 
Parish  Bros.  885,  Wilder  1079.  Reed's  no.  938  from  Bos  Spring  Mt.,  provision- 
ally referred  to  this  species,  differs  in  having  a  narrow  shining  interrupted  spike- 
like panicle,  the  branchlets  and  pedicels  villous;  the  spikelets  having  1  perfect 
floret. 

Var.  refracta  Thurli.  Differs  in  having  pubescefit  blades  and  spreading  or 
reflexed  lower  branches  of  the  panicle. — Gravelly  brushy  slopes,  southern  Cali- 
fornia and  Lower  California. 

Logs. — Mt.  Pinos,  Eall  6736;  Tehachapi,  Chase  5738;  Mt.  Wilson,  Chase  5573;  Los  An- 
geles, Elmer  3646;  San  Gabriel  Forest  Res.,  Leiberg  3362;  Erskine  Creek,  Purpus  5078.  5078a; 
Santa  Cruz  Island,  Brandegee  64  in  188S. 

Var.  flexuosa  Bolaiid.  Blades  glal)rous;  lower  panicle  branches  spreading 
or  reflexed. — Wooded  hillsides  and  rocky  banks,  central  and  southern  Cali- 
fornia. 

Locs. — Maripo-sa  Creek,  Con g don ;  Yosemite  Valley,  Chase  5696;  Northfork,  Grii]ith«  4586; 
Pacific  Grove,  Hitchcock  2620;  Laguna,  Srhocnfeldt  3607,  3662;  Jacumba  Hot  Springs. 
Schoenfcldt  3233;  various  localities  from  Santa  Barbara  to  San  Diego,  Abrams  1346,  3343, 
Baler  4198,  Hall  2079,  Leiberg  3219. 

Var.  minor  Scribn.  Blades  glabrous,  very  narrow ;  plant  low,  less  than  1 
foot  high,  a  scarcely  distinct  variety. — Dry  hillsides  and  crevices  of  rocks, 
southern  California  and  Lower  California. 

Locs. — Loma  Prieta,  Vavy  426,  568;  Nacimiento  River,  Davy  7645;  Sequoia  Nat.  Park, 
Davidson  2105;  Ft.  Tejon,  Parish  1997;  Mt.  Wilson,  Grant  6244;  Colorado  Desert,  Mearns 
2976;  between  Campo  and  Jacumba,  Abrams  3630;  Santa  Catalina  Island,  Trask. 

Refs.— Melica  imperfecta  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.  Nat.  2':  59.  1836,  type 
locality  California,  no  specimen  mentioned;  the  type  in  the  Trinius  Herbarium  is  labeled, 
"Nova  California,  Douglas,  1833";  Thurb.  in  Wats.  Bot.  Cal.  2:  303.  1880;  Davy  in  Jepson, 
Fl.  W.  Mid.  Cal.  61.  1901 ;  Abrams,  Fl.  Los  Ang.  46.  1904.  M.  panieoidcs  Nutt.  .Jour.  Acad. 
Phila.  II.  1:  188.  1848,  type  from  Santa  Barbara,  Gambel.  Var.  refracta  Thurb.  in  Wats. 
Bot.  Cal.  2:  303.  1880,  type  from  San  Bernardino,  Lemmon;  Abrams,  Fl.  Los  Ang.  47.  1904. 
Var.  pubens  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  30:  8.  1901,  type  from  Santa  Cruz 
Island,  Brandegee  64  in  1SS8.  Var.  flexuosa  Boland.  Proc.  Cal.  Acad.  4:  101.  1870,  type 
locality,  "Mariposa  to  Clark's";  Thurb.  in  Wats.  Bot.  Cal.  2:  303.  1880;  Abrams,  Fl.  Los 
Ang.  46.  1904.  Var.  MINOR  Scribn.  Proc.  Acad.  Phila.  1885:  42.  1885,  type  from  San  Ber- 
nardino Mts.,  Parish  Bros.  856;  Abrams,  Fl.  Los  Ang.  46.  1904.  M.  poaeoides  Nutt.  Jour. 
Acad.  Phila.  II.  1:  188.  1848,  type  said  to  be  from  "Island  of  Santa  Catalina",  Gambel. 
Through  the  kindness  of  Dr.  A.  B.  Rendle,  of  the  Herbarium  of  the  British  Museum,  I  have 
been  able  to  examine  the  type  specimen  of  M.  poaeoides  Nutt.  It  is  a  good  match  for  Brande- 
gee's  no.  114  from  La  JoDa,  eiillcctcd  April  17.  1S94.  The  label  accompanying  the  type 
specimen  gives  as  tin-  local'ty,  "St.  Diego.''  .1/.  pari.-^liii  Vasey;  Beal,  Grasses  N.  Am.  2: 
500.  1896,  type  Parish  1997. 
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53.  PLEUROPOGON  R.  Br. 

Spikelets  many-flowered,  linear,  in  loose  racemes.  Glumes  unequal,  mem- 
branaceous or  subhyaline,  l-nerved  or  the  second  imperfectly  3-nerved,  shorter 
than  the  lemmas.  Lemmas  membranaceous,  7-nerved,  forming  a  round  in- 
durated callus  at  base,  entire  or  somewhat  2-tootlied  at  the  apex,  with  the  mid- 
nerve  extending  into  a  short  muero  or  awn.  Palea  2-keeled,  the  keels  winged 
or  appeudaged.  Soft  annuals  or  perennials  with  flat  blades  and  rather  large 
spikelets. — Species  3,  2  in  the  U.  S.  and  1  in  the  Arctic  regions.  (Greek  pleura, 
side,  and  pogon,  beard.) 
Lemmas   about   3   lines   long,   scabrous   and   strongly    nerved ;    spikelets   not    refracted ;    culm 

usually  not  over  2  feet  tall 1.      P.  calif ornicus. 

Lemmas  about   4   lines   long,   smooth  or  slightly  scabrous;    spikelets   often   refracted;    culms 

usually  over  3  feet  high 2.      P.  refractus. 

1.  P.  californicus  Benth.  Annual;  culms  1  to  2  feet  high;  blades  short, 
abruptly  narrowed  at  apex ;  racemes  6  to  8  inches  long ;  spikelets  distant, 
about  an  inch  long,  erect  or  somewhat  spreading,  short-pedieeled;  glumes 
obtuse,  erose  at  apex,  the  first  2  lines,  the  second  3  lines  long;  lemmas  rather 
distant.  3  lines  long,  scabrotxs,  toothed  and  scarious  at  apex,  the  nerves  promin- 
ent; the  awn  variable,  usually  3  to  6  lines  long,  sometimes  wanting;  wings  of 
palea  prominent,  cleft  to  form  a  tooth  about  the  middle. 

Wet  meadows  and  marshy  ground,  Mendocino  Co.  to  the  San  Francisco  Bay 
region. 

Locs. — Shervfood  Valley,  Davy  5129;  Santa  Eosa,  Heller  5294;  Petaluma,  Piper  6319;  San 
Rafael,  Blankinship  19;  Marin  Co.,  Michcner  ^  Bioletti  122;  Walnut  Creek,  Brewer  1043; 
Oakland,  Bolander  1545,  6075;  San  Bruno  Hills,  Elmer  4848. 

Eefs. — Pleukopogon  cahfokxicxis  Benth;  Vasey,  Grasses  U.  S.  40.  1883;  U.  S.  Dept.  Agr. 
Div.  Bot.  Bull.  13=:  pi.  68.  1893;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  63.  1901.  Lophochlaena 
calif ornira  Nees,  in  Tavl.  Ann.  Nat.  Hist.  1:  283.  1838,  type  from  "California,"  Douglas; 
Thurb.  in  Wats.  Bot.  Ca'l.  2:  306.  1S80. 

2.  P.  refractus  Benth.  Perennial ;  culms  3  to  5  feet  high ;  spikelets  about 
as  in  P.  californicus,  spreading,  or  often  reflexed ;  lemmas  4  lines  long,  only 
minutely  scabrous,  the  nerves  less  prominent;  awn  variable,  as  much  as  V2  inch 
long  or  nearly  wanting;    palea  narrow,  keeled  to  about  the  middle. 

Bogs,  wet  meadows  and  mountain  streams,  Mendocino  and  Humboldt 
<;os.  to  "Washington. 

Locs. — Humboldt  Bay,  Chandler  1107;  Russian  Gulch,  Davy  6586;  Comptche,  McMurphy 
455;  Cahto,  Davy  6626. 

Eefs. — PLEUROPOGON  REFRACTUS  Benth.;  Vasey,  Grasses  U.  S.  40.  1883;  U.  S.  Dept.  Agr. 
Div.  Bot.  Bull.  13-':  69.  1893.  Lophochlaena  refracta  Gray,  Proc.  Am.  Acad.  8:  409.  1872; 
Thurb.  in  Wats.  Bot.  Cal.  2:    307,  1880. 

54.     DISTICHLIS  Raf. 

Spikelets  many-flowered,  dioecious,  strongly  compressed,  in  small  panicles. 
Glumes  unequal,  firm,  keeled,  acute.  Lemmas  coriaceous,  rigid,  faintly  many- 
nerved.  Rigid  erect  perennials,  with  stout  rhizomes,  and  dense  panicles  of 
rather  few  spikelets. — Species  about  5,  salt  marshes  and  alkaline  interior 
plains,  temperate  America.     (Greek  distiches,  two- ranked.) 

1.  D.  spicata  Greene.  Pale  or  glaucous;  culms  4  inches  to  2  feet  high; 
sheaths  overlapping ;  blades  often  conspicuously  distichous,  rigidly  ascending ; 
panicle  narrow,  1  to  3  inches  long;  spikelets  4  to  8  lines  long,  the  florets  closely 
imbricated. 

Salt  marshes  and  alkaline  soil;  common  in  California  along  the  coast  and  the 
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interioi-  deserts  and   valleys;    not  found  at  high  altitudes.     Throughout   the 
U.  S.  and  Mexico. 

Eefs. — DlsTiciiLls  SPIC.^TA  Greene,  Bull.  tal.  Acail.  2:  41.5.  1887;  Davy  iu  Jepsou,  Fl.  W. 
Mid.  Cal.  63.  1901;  Abrams,  Fl.  Los  Ang.  47.  1904.  Uniola  siHcata  L.  Sp.  PI.  71.  1753. 
Distichlis  maritima  Eaf.  Jour,  de  Phys.  89:  104.  1819;  Thurb.  in  Wats.  Bot.  Cal.  2:  306.  1880. 
Var.  stru-ta  Tluirb.  in  Wats.  Bot.  Cal.  2:  306.  1880.  rniola  strida  Torr.  .\nn.  Lye.  N.  Y.  1: 
155.  1824. 

55.     BRIZA  L. 

Spikelets  several-Howered,  compressed,  rounded-ovate  or  triangular,  in  pani- 
cles. Glumes  membranaceous,  with  broad  scarious  margins,  strongly  concave, 
rounded  on  the  back  and  more  or  less  veutricose.  Lemnuxs  similar,  3  to  many- 
nerved,  nearly  horizontal  to  the  axis.  Annuals  or  perennials,  the  California 
species  with  open  panicles  of  handsome  spikelets. — Species  12,  in  the  temperate 
regions  of  Europe,  North  Africa,  Mexico  and  South  America,  and  certain  spe- 
cies introduced  into  the  U.  S.  (An  ancient  Greek  name  for  a  kind  of  grain, 
probably  rye.) 

Plants  perennial   1.      B.  media. 

Plants  annual. 

Panicle  drooping;   spikelets  5  lines  broad 2.       B.  ma.rima. 

Panicle  erect ;   spikelets  not  over  2   lines  broad 3.      B.   minor. 

1.  B.  media  L.  Perennial ;  culms  erect,  1  to  2  feet  high,  erect  or  decumbent 
at  base;  panicle  erect,  pyramidal,  many-flowered,  the  branches  capillary, 
stiffly  ascending  or  spreading;  spikelets  nodding,  3  lines  long,  heart-shaped,  or 
triangular-ovate. 

Sparingly  introduced  from  Europe.    Bennett  Valley,  Helhr  56-19. 

Eefs.— BWZA  MEDLi  L.  Sp.  PI.  70.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2;  316.  1880;  Davy  in 
Jepson,  Fl.  W.  Mid.  Cal.  64.  1901. 

2.  B.  maxima  L.  Annual;  culms  erect  or  decumbent  at  base,  1  to  2  feet 
high;  panicle  drooping,  few-tlowered;  spikelets  ovate,  large,  i/2  inch  long  or 
more,  5  lines  broad,  the  pedicels  slender,  drooping ;  glumes  and  lemmas  usually 
purple-  or  brown-margined. 

A  native  of  Europe,  sparingly  escaped  from  gardens  where  it  is  cultivated  for 
ornament.    Big  Sur,  Davy  7459. 

Eefs.— Briza  maxima  L.  Sp.  PI.  70.  1753;   Davy  in  Jepsou,  Fl.  W.  Mid.  Cal.  64.  1901. 

3.  B.  minor  L.  Annual ;  culms  erect,  4  to  15  inches  high ;  jjanicle  erect, 
pyramidal,  niany-tlowered.  the  main  branches  stiffly  ascending,  the  capillary 
branchlets  spreading;   spikelets  triangular-ovate,  li/o  lines  long. 

Natui'alized  from  Europe,  rather  common  from  central  California  to  British 
Columbia. 

Eefs.— Briza  mixor  L.  Sp.  PI.  70.  1753;  Davy  in  Jepsod,  Fl.  W.  Mid.  Cal.  64.  1901. 

56.     DACTYLIS  L. 

Spikelets  3  to  5-tlowered,  nearly  sessile  in  dense  fascicles,  borne  in  panicles. 
Glumes  unequal,  keeled,  acute,  the  first  1-nerved,  the  second  3-nerved.  Lemmas 
5-nerved,  awn-pointed,  compressed-keeled,  the  keels  conspicuously  ciliate- 
fringed.  A  perennial  bunch-grass,  with  flat  blades,  and  paniculate  glomerules, 
the  few  branches  expanded  in  flower. — Species  1,  north  temperate  regions  of 
the  Old  World.     (Greek  daktulos.  a  finger.) 

1.  D.  glomerata  L.  Orchard  Grass.  Culms  ei-ect,  2  to  4  f eet  high :  blades 
broadly  linear;  panicle  3  to  6  inches  long,  the  few  stiff  branches  naked  below, 
contracted  after  flowering;  spikelets  crowded  in  dense  1-sided  clusters  at  the 
ends  of  the  branches. 
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A  native  of  Europe,  ecmimonly  cultivated  in  the  ctWKr,  regions  of  tM'T*[.  S.  as 
a  meadow  grass.  Escaped  from  cultivation  aloi'i'i;'  roaifsiiVes  and  in  wasre  places. 
Yreka,  Butler  835;  Scotia,  Davy  cO  Blasdale  r)<).;i/;;,J^,i,'iL^y}it^y<j,UKy,:,//<,/((,y.->.^G57 ; 
Lake  Tahoe,  McGregor  199 ;   San  Bernardino,  Fwi^Hi-A  ^i:tK,ua\qziioa  min;) 

Refs.— Dactylis  glomerata  L.  Sp.  PI.  71.  1753;  Thurb.  in  'WaitSilBoto aaLaaaiSffiluaSSO ;  Davy 
in  Jepson,  Fl.  W.  Mid.  Cal.  65.  1901;  Abrams,  Fl.  Los  A<Bgj..48,ul9e4liq  Jon  aiimiiio,! 

57.     LAMARCKIA  ^ftitji^^hl^^'';'^^;-;^!'  J;°2 

Spikelets  of  2  forms,  in  fascicles,  the  tcrniinii'rog,^^qj^'|||3|]^''|^§^^  fertile, 
the  others  sterile.  Fertile  spikelet  single,  wi-^b„i|[3pg5£est„ilp?ei<„^lie  raehilla 
produced  beyond  the  floret  into  a  slender  stipe^  .bearitiga  small' aWbed  empty 
lemma,  or  reduced  wholly  to  an  awn.  Glumes' liarroWr  acumiftate,  or  short- 
awned,  1-nerved.  Lemma  broader,  1-nerved,  bfe&tiiy§''belmf;th6'!kpex.  a  slen- 
der straight  awn.  Stamens  3.  Sterile  spikelets  .lin^ar^J'T'jt^^Sjj^j'i^^a^';^,''^^^ 
consisting  of  2  glumes  similar  to  those  of  the'|^,^i^g|^pikf!,l^^,  ,acncl,iBtij?nierous, 
distichou.sly  imbricated,  obtuse  awnless  empty  lemiuias.i.iiiAi  lownantiiuftl  grass 
with  elegant  1-sided  narrow  panicles  of  crowded  fas<^ieHlate"8pi'k<elet'S;"fh'^  fer- 
tile spikelets  being  hidden,  except  the  awns,  by  W6''ritlirter6tiyi^'fef'6Wffe'^'i)nes. — 
Species  1,  southern  Europe,  introduced  in  California.  (Jean  B^pfi.s^e  Antoine 
Pierre  Jlonnet,  Chevalier  de  La  ]\Iarck,  the  eminent,JIfrle;^lcl^  n^ti^ral^i^t.) 

1.  L.  aurea  ]\Ioench.  Golden-top.  Culms  ei'ecit,  loir  decujiiibjeiut  ^atibase,  4  to 
15  inches  high;  leaves  smooth;  ligule  promineiit,  decurrent  as 'a'' Ijij^oad,  seari- 
ous  margin;  panicle  dense,  1  to  3  inches  long,  %^'lft!>"I1liHt^h'Wfd^i'|i^feing,  gold- 
en-yellow or  purplish,  the  branches  close,  short,  erect ;' 'peclicels  fascicled, 
somewhat  clavate,  pubescent,  spreading  at  right  angles,  the  fascicles  with  a 
tuft  of  long  whitish  hairs  at  the  base;  fertile  spikelet  about  1  line  long,  the 
sterile  3  to  4  lines  long;  glumes  narrow,  hyaline,  1  line  long;  lemmas  awned 
from  lielow  the  apex. 

A  native  of  the  ]\Iediterranean  region,  abundantly  naturalized  in  southern 
California,  rarer  northward  to  Santa  Clara  Co. ;  also  in  northern  Mexico. 

Eefs. — LAMARCKIA  AUKEA  Moench,  Meth.  PI.  201.  1794;  Thurb.  in  Wats.  Bot.  Cal.  2:  299. 
1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  65.  1901;  Abrams,  Fl.  Los  Ang.  49.  1904.  Cynosurus 
aureus  L.  Sp.  PI.  72.  1753.     Achyrodes  aureum  Kuntze,  Rev.  Gen.  PI.  2:  75S.  1891. 

58.     POA  L. 

Spikelets  2  to  several-flowered,  the  uppermost  floret  rudimentary,  in  open  or 
narrow  panicles.  Glumes  keeled,  1  to  3-neryed.  Lemmas  herbaceous  or  mem- 
branaceous, mostly  scarious-tipped,  acute  or  obtuse,  keeled,  awnless,  5-nerved, 
the  intermediate  nerves  sometimes  obscure,  keel  and  marginal  nerves  sometimes 
villous,  the  floret  sometimes  with  cobwebby  hairs  at  base.  Annuals  or  peren- 
nials with  blades  ending  in  a  navicular  point. — Species  niinierous,  over  100,  in 
the  temperate  and  cool  regions  of  l>()th  hemispheres.  (Greek  poa,  grass  or 
fodder.) 
Plants  annua!. 

Lenunas   villous   on    nerves  below. 

Panicle  pyramidal,  open ;   sheaths  smooth 1.     P.  annua. 

Panicle  narrow,  contracted;   sheaths  scabrous 2.      P.  bigelovii. 

Lemmas   not  villous  on  keel  and  nerves. 

Sheaths  rough;  lemmas  pubescent  on  back 3.      P.  howcUii 

Sheaths  smooth ;  lemmas  smooth  or  nearly  so 4.      P.  holanderi. 

Plants  perennial. 

Creeping  rhizomes  present. 
Lemmas  not  webbed  at  base. 

Glumes  4  lines  long;  spikelets  about  Vi  inch  long 5.      P.  macrantha. 
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Glumes  1  to  2  liues  long. 

Panicles  open ;   glumes  2  lines  long 6.      P.  olneyae. 

Panicles  almost  spike-like;  glumes  1  line  long 7.      P.  atropurpurea. 

Lemmas  webbed  at  base,  sometimes  sparingly  so. 

Culm  conspicuously   flattened    8,      P.   cumpressa. 

Culm  terete  or  nearly  so. 

Lemmas  not  pilose  on  keel  or  nerves. 

Panicle  contracted ;   web  sparse    9.      P.   confiiiis. 

Panicle  open ;  web  abundant   10.      P.  kelloggii. 

Leumias  pilose  on  keel  and  usually  also  on  marginal  nerves. 

Panicle  dense   and   spike-like;    plants   dioecious 11.     P.    douglasii. 

Panicle  more  or  less  o]>en ;   plants  not  dioecious. 

Lemmas    1  \-2    lines   lung 12.     P.  pratensis. 

Lemmas  2%   lines  long 13.     P.  rhizomata. 

Creeping  rhizomes  absent. 

Lemmas  villous  on  keel  and  marginal  nerNCi;   Iilades  firm,  folded. 

Ligule  21/2   to  3%   lines  long,  acute L-"i.     P.  longiligula. 

Ligule  short,  rounded  or   truncate 14.      P.   fendleriana. 

Lenmias  sometimes  pubescent  near  base  but  not  villous  on  keel  and  marginal  nerves. 
Lenunas  pubescent  on  lower  part. 
Blades  filiform. 

Panicle  spike-like   18.      P.  nudata. 

Panicle  loose  and  open 19.      P.   tenerrima. 

Blades  narrow  but  not  tiliform. 

Sheaths  scabrous;    panicle   usually    narrow 10.     P.  scabrella. 

Sheaths  smooth;  panicle  usually  comparatively  short  and  open. 

Blades  scattered  along  culm ;  culms  loose  and  decumbent  at  base ;  spikelets  3  to  4 

lines  long 20.      P.  alcea. 

Blades  mostly  basal. 

Panicle  open;   culms  decumbent  at  base 21.      P.  graciUima. 

Panicle  contracted;   culms  erect 17.     P.  sandbergii. 

Lemmas  smooth  or  scaberulous. 

Panicle  close  and  spike-like;   plants  of  sea-side  cliffs 22.     P.  unilateralia. 

Panicle  more  or  less  open. 

Spikelets  1  or  2-flowered;    panicle  long,   open 23.     P.    thurberiana. 

Spikelets  3  to  several-flowered. 
Blades  filiform. 

Blades  smooth   24.      P.  hanseni. 

Blades  scabrous    25.      P.  idahoensis. 

Blades  narrow  but  not  filiform. 

Sheaths  scabrous;   panicle  long,  narrow 26.     P.  nevadenxis. 

Sheaths  smooth. 

Panicle  narrow,  4  to  8  inches  long;  culms  1%  to  3  feet  high 

27.     P.  brachyglossa. 
Panicle  short,  1  to  2  inches  long;  culms  lower;  blades  involute,  firm. 

Lemmas  about  3   lines  long 28.      P.   pringlei. 

Lemmas  11^  to  2  lines  long. 

Culms  3  to  8  inches  high;  blades  smooth   29.      P.  leibergii. 

Cuhns  1  to  2  feet   high;    blades   scabrous 30.     P.   cottoni. 

1.  P.  annua  L.  Annual;  enlms  flattened,  decumbent  at  base,  sometimes 
rooting  at  the  lower  nodes ;  sheaths  loose ;  blades  soft  and  lax ;  panicle  pyra- 
midal, open,  1  to  3  inches  long;  spikelets  crowded,  3  to  6-flowered,  about  2 
lines  long;  lemma  not  webbed  at  base,  distinctly  5-nerved,  the  nerves  pilose  on 
lower  half. 

Open  ground,  along  roadsides  and  in  waste  places,  throughout  the  state, 
except  in  the  deserts ;  extends  from  Alaska  to  Mexico ;  introduced  from 
Europe. 
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Refs. — POA  ANNUA  L.  Sp.  PI.  68.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  311.  1880;  Davy  in 
Jepson,  Fl.  W.  Mid.  Cal.  66.  1901 ;  Abrams,  Fl.  Los  Ang.  45.  1904.  P.  iiifirma  H.  B.  K.  Nov. 
Gen.  &  Sp.  1:   158.  1816;  Abrams,  Fl.  Los  Ang.  .50.  1904. 

2.  P.  bigelovii  Vasey  &  Seribn.  Anuual;  culms  erect,  6  to  15  inches  high; 
panicle  narrow,  3  to  6  inches  long,  the  branches  short,  appressed;  spikelets 
ovate,  about  3  lines  long;  glumes  acuminate,  3-nerved,  2  lines  long;  lemmas 
2  lines  long,  webbed  at  base,  copiously  pilose  on  the  lower  part  of  the  lateral 
nerves  and  keel,  villous  on  lower  portion  of  back  between. 

Open  ground,  southern  California  to  western  Texas,  south  into  Mexico. 

Loos. — Panamint  Canon,  Jones;  Los  Angoles,  Davidson;  Colorado  Desert,  Coyote  Canon, 
Hall  2835;  Palni  Springs,  Parish  6139;  Laguna  Mts.,  Orcvlt. 

Refs. — PoA  BIGELOVII  Vasey  &  Seribn.  in  Vasey,  Cat.  Grasses  U.  S.  81.  1885.  P.  annua 
L.  var.  stricta  Vasey,  Bull.  Torr.  Club  10:   31.  1883. 

3.  P.  howellii  Vasey  &  Seribn.  Annual ;  culms  1  to  3  feet  high ;  sheaths  re- 
trorsely  scabrous;  panicle  including  Va  to  1/2  the  plant,  open,  the  branches  in 
rather  distant  fascicles,  spreading,  scabrous,  naked  below,  some  short  branches 
intermixed;  spikelets  ly^  to  2  lines  long,  u.suallj'  3  or  4-flowered;  glumes  nar- 
row, acuminate,  the  first  •%  line  long,  1-nerved  or  rarel.y  3-nerved,  the  second 
1  line  long,  3-nerved ;  lemmas  webbed  at  base,  1  line  long,  ovate,  pubescent  over 
the  lower  i/^  or  %,  the  nerves  all  rather  distinct. 

Rocky  banks  and  shaded  slopes,  at  moderate  altitudes,  mostly  in  the  Coast 
Ranges;  north  to  Vancouver  Island.  Two  specimens  from  Yosemite  Nat.  Park 
{Congdon,  Chase  5701)  differ  in  having  smooth  sheaths  and  more  or  less  3-nerved 
first  glume,  and  may  prove  to  be  a  distinct  species. 

Eefs. — POA  HOWELLII  Vasey  &  Seribn.  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13=:  pi.  78.  1893. 
Var.  viicrosperma  Vasey,  Contr.  Nat.  Herb.  1:  273.  1893,  type  from  Santa  Cruz,  Anderson  99. 

4.  P.  bolanderi  Vasey.  Annual;  cidms  erect,  6  inches  to  2  feet  high; 
sheaths  smooth;  panicle  open,  about  1/2  the  length  of  the  entire  plant,  the 
branches  few  and  distant,  smooth,  stiffly  spreading  or  somewhat  reflexed, 
naked  below;  spikelets  usually  2  or  3-flowered;  glumes  broad,  the  first 
l-uerved,  1  line  long,  the  second  3-nerved,  1%  lines  long;  lemma  scantily 
webbed  at  base,  smooth,  scabrous  on  the  keel,  acute,  the  marginal  nerves  rather 
indistinct,  the  intermediate  nerves  obsolete. 

Open  ground  or  open  woods,  confined  to  the  Sierra  Nevada  and  high  southern 
mountains;  north  to  Washington,  east  to  Alberta  and  Utah. 

Locs. — Siskiyou  Co.,  Butler  1747,  1750;  Truckee  Basin,  Davy  3256;  Tahoe,  Hitchcock  3083; 
Mt.  Tallac,  Hitchcock  Z15Q;  Amador  Co.,  Hansen  2081;  Yosemite  Nat.  Park,  Hitchcoclc  3255, 
3308,  3315;  Madera  Co.,  Congdon;  Bald  Hill,  Leibcrg  5062;  Pine  Ridge,  Fresno  Co.,  Hall 
4-  Chandler  322;  Sequoia  Nat.  Park  and  vicinity,  Culbertson  4436,  Hall  4-  Chandler  432, 
Hitchcock  3367,  3391,  34G6;  San  Jacinto  Mts.,  Eecd  2486. 

Refs. — PoA  BOLANDEEi  Vasey,  Bot.  Gaz.  7:  32.  1882,  type  Bolander  6115  (from  Ostrander's, 
Yosemite  Park,  aec.  Bolander 's  Field  Book).  Var.  chandleri  Piper,  Contr.  Nat.  Herb.  11: 
132.  1906.  P.  howellii  Vasey  &  Seribn.  var.  chandleri  Davj-,  Univ.  Cal.  Publ.  Bot.  1 :  60.  1902, 
type  from  Schakclford  Caiion,  Marble  Mt.,  Chandler  1703. 

5.  P.  macrantha  Vasey.  Perennial  from  extensively  creeping  rhizomes; 
culms  erect  from  a  decumbent  base,  %  to  V^  feet  high,  the  sterile  shoots 
widely  spreading;  sheaths  smooth,  tawny,  and  papery;  blades  smooth,  in- 
volute, more  or  less  curved  or  flexuons ;  panicle  narrow,  contracted,  some- 
times dense  and  spike-like,  2  to  5  inches  long,  pale  or  tawny ;  spikelets  large, 
about  14  inch  long,  about  5-flowered;  glumes  smooth,  3-nerved,  or  the  second 
indistinctly  5-nerved,  about  4  lines  long;  lemmas  4  lines  long,  not  webbed  at 
base,  short-pilose  on  the  keel  and  marginal  nerves  below,  slightly  scabrous  on 
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tlie  keel  above  and  sparingly  on  the  back  near  margins;   palea  filiate  on  keels. 
Sand  dunes  along  the  coast,  northern  California  to  Washington.      Crescent 
City,  Davy  d-  Blasdale  5966. 

Rcf.— P0-\  M.iCRAXTHA  Vaspy,  Bull.  Torr.  Club  1.5:   11.  ISSS. 

6.  P.  olneyae  Piper.  Perennial  from  creeping  rhizomes;  culms  1  to  2  feet 
high;  sheaths  smooth,  or  slightly  scabrous;  ligule  about  1  line  long;  blades 
flat  or  folded,  smooth  on  lower  surface;  panicle  pyramidal,  rather  open,  1  to 
4  inches  long,  the  lower  branches  2  or  3  in  a  cluster,  about  an  inch  long,  ascend- 
ing or  spreading:  glumes  2  lines  long,  acute:  lemmas  nearly  smooth,  sparingly 
piibescent  or  scaberulous  on  keel  and  marginal  nerves,  not  webbed,  the  inter- 
mediate nerves  faint. 

Alpine  meadows,  open  woods,  and  rockj'  banks  in  the  Sierra  Nevada  and  high 
southern  mountains;    north  to  British  Columbia  and  east  to  Montana. 

Locs.— Siskiyou  Co.,  Butler  1318;  Bierstadt  Peak,  Vavii  3228  in  part;  Webber  Lake,  Ken- 
nedy 4-  Doten  137;  Truekee  River,  ^onne  4;  Yosemite  Nat.  Park,  Hall  <;-  BahcocTc  3.538,  3567^ 
UitchcocTc  3278,  3319;  Black  Mts.,  Hall  4"-  Chandler  610;  Sequoia  Nat.  Park,  Davidson  2109,. 
Hitchcock  3438;  Griffiu,  Ventura  Co.,  Elmer  3970;  San  Jacinto  Mts.,  Seed  2496,  WUdcr  913; 
Fallbrook,  Jones  3096. 

Ref.— POA  OLNEYAE  Piper,  Erytlica  7:    101.  1S99. 

7.  P.  atropurpurea  Scribn.  Perennial  from  creeping  rhizomes;  culms  1  to 
IVi;  feet  higli.  slender;  sheaths  smooth;  blades  mostly  basal,  folded  or  in- 
volute, firm,  smooth  on  under  surface,  the  uppermost  culm-leaf  below  the  mid- 
dle; panicle  narrow,  contracted,  almost  spike-like,  purple-tinged,  1  to  2  inches 
long;  spikelets  IV2  to  2  lines  long,  turgid;  glumes  broad,  less  than  1  line  long; 
lemmas  a  little  over  1  line  long,  broad,  smooth,  not  webbed,  the  nerves  faint. 

Only  known  from  tlie  San  Bernardino  Mts.,  Parish  2477,  2968,  3696. 
Ref."— PoA  ATROPUKPUKEA  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:   53.  pi.  10.  1898, 
type  Parish  2968. 

8.  P.  compressa  L.  Canada  Bluegkass.  Perennial  from  creeping  rhizomes ; 
culms  not  tufted,  geniculate-ascending,  flattened,  wiry,  bluish  green,  1/0  to  iy2 
feet  high;  panicle  narrow,  1  to  3  inches  long,  the  usually  short  branches  in 
pairs,  spikelet-bearing  to  the  base:  spikelets  crowded,  subsessile,  3  to 
6-flowered,  2  to  3  lines  long;  glumes  about  1  line  long,  3-nerved;  lemmas  firm, 
obscurely  nerved,  1  to  I14  lines  long,  sparingly  wel>bed  at  base,  short-pubescent 
below  on  keel  and  marginal  nerves. 

Open  ground,  open  woods,  meadows  and  waste  places  throughout  the  U.  S., 
introduced  from  Europe. — Distinguished  from  P.  pratensis  in  gross  appearance 
by  the  color  and  the  scattered  culms. 

Ref.— PoA  compressa  L.  Sp.  PI.  69.  1753. 

I).  P.  confinis  Vasey.  Perennial  from  creeping  rhizomes;  culms  low,  often 
geniculate  or  ascending  at  base,  usually  less  than  6  inches  high ;  sheaths  and 
involute  blades  smooth;  panicle  narrow,  contracted,  l^  to  1  inch  long,  tawny; 
spikelets  about  2  lines  long;  glumes  unequal,  the  second  l^i;  lines  long;  lemmas 
11,0  lines  long,  si-aberulous,  sparsely  wel)bed  at  base,  the  nerves  faint. 

Sand  dunes  and  sandy  meadows  near  the  coast.  ]\Iendocino  Co.  (Congdon)  to 
Alaska. 

Ref.— PoA  CONFINIS  Vasey,  U.  S.  Dept.  .\gr.  Div.  Bot.  Bull.  13=:  pi.  75.  1893. 

10.  P.  kelloggii  Vasey.  Perennial  from  creeping  rhizomes;  culms  1  to  2 
feet  high,  smonth.  sheaths  smooth,  mostly  basal;  blades  flat  or  folded,  sca- 
brous on  upper  surface ;  panicle  pyramidal,  open,  3  to  6  inches  lozig,  the 
branches  mostly  in  I's  or  2's,  slender,  spreading  or  reflexed,  bearing  a  few 
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spikelets  toward  the  extremities;  spikelets  rather  loosely  flowered,  2  to  3  lines 
long;  glumes  1  and  1^/2  lines  long;  lenuiias  acute  or  almost  cuspidate,  l^A  to  2 
lines  long,  smooth,  rather  obscurely  nerved,  conspicuously  webbed  at  base. 

Coast  Ranges  from  Humboldt  Co.  to  Santa  Cruz  Co. 

Locs. — Humboldt  Baj',  Chandler  1183;  Mendocino,  Brown  763;  Comptche,  McMuri>]i!i  476; 
Eussian  Guleh,  Daty  6584;  Santa  Cruz  Co.,  Elmer  5029. 

Ref. — POA  KELLOGGii  A'asey,  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13=:  pi.  79.  1893,  type  Bokinchr 
4705  (from  Mendocino  Co.  ace.  Bolander 's  Field  Book). 

11.  P.  douglasii  Nees.  Perennial  from  exteusively  creeping  rhizomes;  culms 
ascending  from  a  decuiubent  base,  usually  less  than  a  foot  high ;  sheaths 
smooth,  tawny  and  papery;  blades  involute,  some  of  these  usually  exceeding 
the  culm ;  panicles  dioecious,  ovoid  or  oblong,  dense  and  spike-like,  1  to  2  inches 
long,  %  inch  wide,  pale  or  tawny ;  spikelets  3  to  5  lines  long,  about  5-flowered ; 
glumes  broad,  3-nerved,  smooth,  scabrous  on  upper  part  of  keel,  nearly  equal, 
2  to  3  lines  long;  lemmas  3  lines  long,  slightly  webbed  at  base,  villous  on  the 
lower  part  of  keel  and  marginal  nerves,  scabrous  on  keel  above,  1  to  3  pairs  of 
indistinct  intermediate  nerves;    palea  ciliate  on  keels. 

Sand  dunes  near  the  coast,  Pt.  Arena  to  Monterey. 

Locs. — Pt.  Arena,  Davy  4"  Blasdale  6045;  Bodega  Bay,  Heller  5187;  Pt.  Eeyes,  Davi/ 
6742;  San  Francisco,  Bolander  1528,  6074,  Piper  6223;  Oakland,  Jones  3258;  Santa  Cruz, 
Anderson;  Monterey  and  vicinity,  Cliase  5655,  Davy  7291,  Eitchcock  2596. 

Eefs.— PoA  DOUGLASII  Nees,  Ann.  Nat.  Hist.  1:  284.  1838;  Thurb.  in  Wats.  Bot.  Cal.  2: 
314.  1880;  Davy  in  Jepson,  FI.  W.  Mid.  Cal.  66.  1901. 

12.  P.  pratensis  L.  Kentucky  Bluegrass.  Perennial  from  creeping  rhi- 
zomes ;  culms  tufted,  1  to  3  feet  high,  terete  or  slightly  flattened ;  sheaths 
smooth,  compressed;  ligule  about  1  line  long;  blades  soft,  flat  or  folded,  the 
basal  often  elongated;  panicle  pyramidal,  open,  the  slender  branches  in  remote 
fascicles  of  3  to  5,  ascending  or  spreading,  naked  at  base,  some  of  them  short ; 
spikelets  crowded,  3  to  5-flowered.  2  to  2l^  lines  long;  lemmas  II/2  lines  long, 
copiously  webbed  at  base,  silky-pubescent  on  the  keel  and  marginal  nerves, 
the  intermediate  nerves  prominent.' 

Open  woods,  banks,  open  ground,  except  in  the  deserts;  extends  through- 
out the  northern  part  of  North  America  and  Eurasia;  extensively  cultivated  as 
a  pasture  and  lawn  grass.  Some  forms  are  clearly  native  in  the  mountains, 
while  other  forms,  especially  at  low  altitudes  are  escaped  from  cultivation. 

Eefs.— Poa  pratensis  L.  Sp.  PI.  67.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  312.  1880;  Davy 
in  Jepson,  Fl.  W.  Mid.  Cal.  66.  1901 ;  Abrams,  Fl.  Los  Ang.  50.  1904. 

P.  trivialis  L.  is  mentioned  by  Thurber  (Wats.  Bot.  Cal.  2 :  313.  1880)  as  being 
introduced  aloiii;-  the  Coast  Ranges. 

13.  P.  rhizomata  llitchc.  n.  sj).  Perennial  from  creeping  rhizomes;  culms 
erect,  1  to  2  feet  high,  smooth;  sheaths  smooth,  the  lower  loose  and  paperj'; 
ligule  1  to  IVl'  lines  long;  blades  flat  or  folded,  1/4  to  1  line  wide,  1  to  3  inches 
long,  the  culm  blades  about  2,  the  upper  erect,  about  1  inch  long;  panicle 
long-exserted,  oblong,  contracted,  1  to  2  inches  long,  tlie  branches  short,  slen- 
der, mostly  in  2's,  ascending,  few-flowered;  spikelets  about  3  lines  long,  3  to 
5-flowered ;  glumes  unequal,  rather  broad,  acute,  scabrous  on  the  keels,  the 
first  1-nerved,  ]i/4  lines  long,  the  second  3-nerved,  2  lines  long;  lemmas  21/2 
lines  long,  acutish,  copiously  webbed  at  base,  short-pilose  on  keel  below,  and 
sparingly  so  on  lower  part  of  marginal  nerves,  the  intermediate  nerves  faint, 
sparingly  scabrous  between  the  nerves;  palea  ciliate  on  the  keels. —  (Perennis 
e  rhizomatibus  repentibus;  culmi  recti,  1-2  ped.  alti,  glabri;  vaginae  glabrae; 
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ligula  1-11/2  lin-  longa;  laminae  planae  vel  couduplieatae,  i/^-l  lin.  latae,  1-3  pol. 
loiigae,  eaulinae  plerumque  2;  panienla  oblouga,  coarctata,  1-2  pol.  longa,  ramis 
brevibus,  teuuibus,  ascemleDtibus,  paiicifloris ;  spieulae  eirca  3  lin.  longae,  3-5 
florae ;  glumae  iuaequales,  latisculae,  aeutae,  carinis  seabrae,  prima  l-nervia,  IV2 
lin.  longa,  altera  3-nervia,  2  lin.  lata;  lemmata  2V2  lin.  longa,  subacuta,  basi 
valde  viUosa  inter  uervos  scabra,  carina  nervisque  marginalibus  prope  basin 
breviter  pilosis,  uervis  intermediis  obseiiris;  palea  carinis  ciliatis.) 

Type  specimen,  Biitlcr  120;"),  Oro  Fino,  Siskiyon  Co.,  in  damp  shady  woods, 
Apr.  21,  1910.  The  onlj'  other  sijeeimeus  seen  from  California  are  Butler  1206 
from  Siskiyou  Co.,  and  Hatton  43  from  Modoc  National  Forest.  The  species  also 
occurs  in  Idaho  (Beaver  Canon,  Shear  297).  The  above  description  is  drawn 
from  the  type  specimen  in  the  National  Herbarium. 

14.  P.  fendleriana  Vasey.  Tufted  pereunial ;  culms  erect,  smooth,  scabrous 
below  panicle,  1  to  1%  feet  high;  sheaths  somewhat  scabrous;  ligule  less  than 
y^  line  long;  blades  mostly  basal,  involute  or  folded,  scabrous,  firm;  panicle 
long-exserted,  narrow,  contracted,  \  to  3  inches  long;  glumes  broad,  11/2  lines 
long,  the  first  1-nerved;  lemmas  2  lines  long,  long-pilose  on  the  lower  portion  of 
keel  and  marginal  nerves,  the  intermediate  nerves  obscure. 

Mesas  and  hills,  Great  Basin  from  Washington  to  Wyoming,  south  to  New 
Mexico  and  southern  California.  Panamint,  Hall  &  Chandler  7009;  San  Bernar- 
dino 'Mis.,  Parish  3307. 

Eefs. — POA  FENDLERIANA  Vasey,  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13':  pi.  74.  1893;  Williams, 
U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  10:  5.  1899;  Aliraiiis,  Fl.  Los  Ang.  50.  1904.  Eragrostis 
fendleriana  Steud.  Syn.  PI.  Glum.  1:  278.  1854.  Atropis  cali f ornica  Munro;  Thurb.  in  Wats. 
Bot.  Cal.  2:  309.  1880. 

15.  P.  longiligula  Seribn.  &  Williams.  Tufted  perennial,  similar  to  P.  fend- 
leriana; culms  smooth,  1  to  2  feet  high;  sheatlis  and  blades  smooth;  ligule 
21/2  to  31/^  lines  long,  or  on  the  innovations  somewhat  shorter;  panicle  looser 
and  often  longer ;   spikelets  as  in  P.  fendleriana. 

Caiions  and  banks  of  streams,  Sa7i  Bernardino  Mts.  and  from  Montana  to  New 
Mexico.  San  Bernardino  Mts.,  Parish  5043,  5045 ;  Mt.  Davidson,  Bloomer  2269 ; 
Graybaek  Mt..  Peed  2768. 

Refs.— PDA  L0NGILIGUL.\  Scribn.  &  Williams,  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  9:  3.  1899; 
Williams,  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  10:  3.  1899. 

16.  P.  scabrella  Benth.  Tufted  perennial;  culms  erect,  2  to  3  feet  high, 
usually  scabrous,  at  least  below  panicle;  sheaths  scabrous;  ligule  rather  long; 
blades  mostly  basal,  flat,  narrow,  usually  about  I/2  line  wide,  lax,  more  or  less 
scabrous;  panicle  narrow,  usually  contracted,  sometimes  rather  open  at  base, 
2  to  5  inches  long;  spikelets  narrow.  3  to  5  lines  long;  glumes  scabrous,  1^^ 
lines  long;  lemmas  2  lines  long,  puberident  or  scabrous  on  back,  and  more  or 
less  crisp-pubescent  at  base. 

A  common  species  throughout  the  state  in  meadows,  woods,  rocks  and  hills, 
and  extending  into  Oregon,  Nevada,  Arizona  and  Mexico.  As  here  limited  the 
species  includes  a  number  of  rather  diverse  forms  which  with  our  present  knowl- 
edge can  not  be  satisfactorily  separated  into  distinct  species.  The  following 
are  some  of  the  numbered  specimens  referred  to  this  species :  Abrams  1162,  1475, 
3105,  Bolander  1547,  1550,  Brewer  233,  1024,  1122,  Davy  6650,  Hall  1439,  1661, 
2064,  2973,  2974,  30S9,  6360,  7811,  Heller  5245,  5249,  7584,  8007,  8038,  8188, 
8267,  8304,  8706,  Hitchcoch  2725,  3320,  3328,  3329,  Jepson  4241,  Parish  1548, 
3304,  3348,  5044,  Parish  Bros.,  1641.  The  following  have  an  unusually  open 
panicle:  Santa  Barbara,  Elmer  4153;  Ventura,  Hubby  25. 
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Refs. — POA  SCABRELLA  Benth. ;  Vascy,  Grasses  U.  S.  42.  1SS3 ;  Abrams,  Fl.  Los  Aug.  51. 
1904.  Atropis  scahreUa  Thurb.  in  Wats.  Bot.  Cal.  2:  310.  1880,  type  from  Oakland,  Bolander. 
Poa  orcutliana  Vasey,  W.  Am.  Sci.  3:  165.  1887,  type  from  San  Diego,  Orcutt.  P.  limosa 
Seribu.  &  Williams,  U.  S.  Dept.  Agr.  Div.  Agrost.  Cire.  9:  5.  1899,  type  from  Mono  Lake, 
Bolander.  The  species  of  this  group  re(|n-re  careful  monograplrc  study.  Poa  secunda  Presl 
(Rcl.  Haenk.  1:  271.  1830),  from  Chile  appears  to  belong  to  this  species,  aud,  if  so,  the  name 
must  be  taken  up  as  has  been  done  by  Davy  (Jepson,  Fl.  W.  Mid.  Cal.  67.  1901.  See  also, 
Scribn.  Rep.  Mo.  Bot.  Gard.  10:  51.  pi.  51.  1899).  P.  buckleijana  Nash  (BuU.  Torr.  Club 
22:  465.  1895;  P.  tenuifolia  Buckl.  Proc.  Acad.  Phila.  1862:  96,  1S63,  not  A.  Rich.  1851)  is 
probably  also  a  synonym. 

17.  P.  sandbergii  Vasey.  Similar  to  P.  scabrella;  differing  iu  being  smooth, 
averaging  lower  and  more  slender,  the  panicle  smaller,  the  blades  short  and 
soft,  often  involute. 

Plains  and  dry  or  rock.y  woods  from  Ventui'a  and  San  Bernardino  cos.  north 
to  Britisli  Coliiml)ia  and  east  to  Wyoming.  Specimens  intermediate  between 
this  species  and  P.  scabrella  occur. 

Refs. — Poa  sandbergii  Vasey,  Contr.  Nat.  Herb.  1:  276.  1893.  Atropis  tenuifolia  Thurb. 
in  Wats.  Bot.  Cal.  2:  310.  1880,  mainly  as  to  description  but  the  name  is  based  on  Poa 
tenuifolia  Buckl. 

18.  P.  nudata  Scribn.  Differs  from  P.  scabrella  in  having  a  close  and  spike- 
like panicle,  nearly  naked  culms,  and  capillary  blades. 

Only  known  from  the  type  specimen,  collected  at  Potrero.  San  Diego  Co.,  in 
1892,  the  collector^  unknown. 

Refs. — Poa  nudata  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  9:  1.  1899.  P.  ccipillaris 
Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11:  51.  1898,  not  L.,  type  from  Potrero. 

If).  P.  tenerrima  Scribn.  Differs  from  P.  scabrella  in  having  a  much  more 
open  panicle,  with  spreading  branches;  blades  capillary;  ligule  short. — Known 
only  from  the  type  specimen,  which  was  sent  to  Prof.  Scribner  from  the  Cali- 
fornia Academy  of  Sciences,  without  data  as  to  locality  or  collector. 

Ref. — Poa  tenerrima  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  9:  4.  1899. 

20.  P.  alcea  Piper.  Tufted  perennial ;  culms  slender,  2  to  3  feet  high,  loose 
and  decumbent  at  base ;  sheaths  smooth  or  somewhat  scabrous,  loose  and  papery 
at  base:  ligule  long;  blades  flat,  rather  soft,  more  or  less  scabrous;  panicle 
loose  and  open,  the  branches  1  to  2  inches  long,  ascending;  spikelets  3  to  4 
lines  long,  tawny;  glumes  smooth,  the  second  2  lines  long;  lemmas  about  2 
lines  long,  pubemlent  at  base,  the  nerves  not  prominent. 

AVet  rocks  and  rocky  banks.  ^lendocino  Co.  (Sherwood,  Hitclicock  2714)  ;  also 
in  Oregon.  A  specimen  from  Palm  Springs  {Parish  6141)  is  tentatively  referred 
to  this  species  but  it  is  far  out  of  the  known  range. 

Ref.— Poa  alcea  Piper,  Bull.  Torr.  Club  32:  436.  1905. 

21.  P.  gracillima  Vasey.  Tufted  perennial;  culms  1  to  2  feet  high,  erect 
from  ustudly  a  ilccumljent  base;  sheaths  smootli ;  ligule  II/2  lines  long;  blades 
iiat  or  folded,  lax,  smooth,  mostly  basal ;  panicle  pyramidal,  loose,  rather  open, 
2  to  4  inches  long,  the  branches  in  whorls,  the  lower  2  to  6,  1  to  3  inches  long, 
slender,  spreading  or  sometimes  reflexed,  naked  below;  spikelets  2  to  3  lines 
long:  glumes  smooth,  the  second  IV^  to  2  lines  long;  lemmas  about  as  long  as 
second  glume,  minutely  scabrous,  crisp-pubescent  near  base,  especially  on  the 
nerves. 

Rocky  woods  or  gravelly  soil,  in  the  Sierra  Nevada  from  Nevada  Co,  {Torrey 
572)  to  Sequoia  Nat.  Park  {nail  &  Bahcock  5540)  ;  Oregon  to  British  Columbia, 
Two  specimens  with  smooth  lemmas  are  referred  here,  Nacimiento  River,  j\Ion- 
terey  Co,,  Davy  7673  and  El>betts  Pass,  Brewer  2077.  The  former  is  out  of 
range  and  may  belong  to  a  different  species. 
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Refs. — PoA  GRACILLIMA  Vasey,  Contr.  Nat.  Herb.  1 :  272.  1S93.  P.  invaginata  Scribn.  & 
Williams,  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  9:  6.  1899,  type  from  "Summit  Camp.  Sierra 
Nevada,  July  10,  1870." 

22.  P.  unilateralis  Soribn.  Tufted  perennial ;  eiilnis  4  to  15  inches  high ; 
sheaths  smooth,  tawny  and  papery ;  blades  flat  or  folded,  shorter  than  the 
eulni.s ;  panicle  oblong,  dense  and  spike-like,  or  somewhat  interrupted  below, 
1  to  8  inches  long ;  spikelets  3  to  4  lines  long,  perfect ;  glumes  broad,  acute, 
smooth,  indistinctly  scabrous  on  keel  near  apex,  the  first  1-uerved  or  indis- 
tinctly 3-nerved,  the  second  3-nerved;  lemmas  2  lines  long,  not  webbed  at  base 
or  pilose,  scabrous  on  base  of  marginal  nerves  and  apex  of  keel,  the  inter- 
mediate nerves  faint;   palea  ciliate  on  keels. 

C'lifi's,  bluffs  and  rocky  meadows  near  the  seashore,  numl)oldt  Co.  to  ilon- 
terey. 

Locs. — Ilumbolilt  Bay,  Chandler  1140;  Mendocino,  McMurphy  399;  Pt.  Arena,  Dary  tj- 
JSlasdale  0024;  Bodega  Bay,  Heller  5279;  Pt.  Reyes,  Davy  6765,  6804,  6S81;  San  Francisco, 
Abrams  ir)99;  Moutara  Pt.,  Copeland  3306;  Santa  Cruz,  Anderson;  Monterey  and  vicinity, 
Davy  7293,  Helle'r  6702. 

Refs. — PoA  UNILATERALIS  Scribn.;  Vasey,  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13=:  pi.  85. 
1893,  type  from  San  Francisco,  Jones  15  in  18S2;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  67.  1901. 
Atropis  procvmhens  Thurb.  in  Wats.  Bot.  Cal.  2:  309.  1880.  This  name  is  based  on  Poa 
procumbens  Curt,  but  the  specimen  in  the  Gray  Herbarium  ( Bolandcr  6467,  seashore  at  Fort 
Bragg,  Mendocino  Co.)  cited  by  Thurber,  consists  mostly  of  Poa  unilateralis  and  this  is  the 
species  described.  But  mounted  with  this  is  a  fragment  of  Sderochlofl  procumbens  Beauv. 
It  is  not  impossible  that  this  fragment  may  have  been  detached  from  a  European  specimen  by 
Dr.  Thurber,  for  comparison  with  the  Bolander  specimen  and  not  afterwanls  removed. 
Scleroehloa  procnmbens  is  not  known  to  grow  on  the  Pacific  Coast. 

23.  P.  thurberiana  Vasey.  Tufted  perennial;  culms  2  to  3  feet  high, 
smooth;  sheaths  somewhat  scabrous,  the  basal  smooth  and  papery;  ligule 
1  to  2  lines  long;  blades  narrow,  involute,  scabrous;  panicle  narrow,  8  to  10 
inches  long,  loose,  the  branches  long,  ascending;  spikelets  2  lines  long,  1  or  2- 
flowered;  glumes  IV2  lines  long,  3-nerved;  lemmas  li/i;  lines  long,  scaberix- 
lous,  not  pilose  or  webbed. 

Little  known.  Aside  from  the  type  collection  b.y  Lemmon,  in  Sierra  Vallej', 
this  species  was  collected  by  Bolander  (Los  Angeles?)  and  what  appears  to  be 
the  same  species  by  Chase  at  Santa  Barbara  (no,  560-1). 

Refs. — Poa  thurberiana  Vasey,  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13=:  pi.  84.  1893.  Panic- 
ularia  thurberiana  Kuntze,  Rev.  Gen.  PI.  2:  783.  1891.  Atropis  paucifiora  Thurb.  in  Wats. 
Bot.  Cal.  2:  310,  1880  (type  from  Sierra  Valley,  Lemmon).  not  Poo  pauciflora  Roem.  &  Schult. 
1817. 

2-1.  P.  hanseni  Scribn.  Tufted  perennial;  culms  erect,  slender,  6  to  S  inches 
high  or  sometimes  taller,  smooth;  .sheaths  smooth;  ligule  Y2  to  1  line  long; 
blades  capillary,  involute,  smooth,  mostly  basal ;  panicle  narrow,  1  to  2  inches 
long;  spikelets  2  to  3  lines  long;  glumes  ly^  to  2  lines  long;  lennnas  scaberu- 
lous  but  not  pilose  or  web])ed. — Differs  from  P.  pringlei  in  being  more  delicate 
and  in  having  smaller  spikelets. 

A  little  known  species  from  isolated  localities  in  California.  Modoc  Nat.  For., 
Ilatfon  63;  Plumas  Co.,  IleUer  8751;  Tuolumne  :\Ieadows,  Hall  if-  Babcock  3627 
in  part;   Loma  Prieta,  Davy  53-lr. 

Ref.— Poa  hanseni  Scribn.  U.  S.  Dept.  Agr,  Div,  Agrost,  Bull,  11:  53,  pi,  9,  1898,  type 
from  Silver  Lake,  Amador  Co,,  Hansen  605. 

25.  P.  idahoensis  Beal.  Tufted  perennial ;  culms  slender,  6  to  18  inches 
high,  smootli.  slightly  scabrous  below  the  panicle;  sheaths  loose  and  papery, 
smooth;  blades  capillary,  soft,  scabrous,  the  basal  as  much  as  10  inches  long; 
panicle  narrow,  contracted  but  loose,  1  to  2  inches  long;  spikelets  2V2  to  3  lines 
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long;  ,!?luiiies  broad,  scarious-iiiargincd.  about  IV2  Hues  long;  lemmas  about 
2  lines  long,  minutely  scabrous,  not  webbed  at  base  or  pilose. 

"Washington  to  Idaho  and  California.  The  only  specimen  observed  from  Cali- 
fornia is  naiisen  no.  2614,  without  locality  but  probably  Amador  Co. 

Kefs. — POA  iDAHOENSis  Beal,  Grasses  N.  Am.  2:  539.  1S96.  P.  fiUfolia  Vasoy,  Contr.  Nat. 
Herb.  1:  271.  1893,  not  Schur.  1866.  P.  scahrifolia  Heller,  Bull.  Torr.  Club  24:  310.  1897, 
base.l  (111  /'.  tilifolia  Vasey.  P.  spiUmani  Piper,  Erythea  7:  102.  1899.  P.  cainllarifolia 
Scril)!!.  &  Williams,  V.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  9:   1.  1899,  type  Hansen  2614. 

2G.  P.  nevadensis  Vasey.  Tufted  perennial;  culms  11/2  to  3  feet  high, 
smootli ;  sheaths  scabrous;  ligule  2  lines  long,  decurrent;  blades  firm,  involute, 
scal)rous:  panicle  narroM',  4  to  G  inches  long;  spikelets  3  to  4  lines  long,  nar- 
row; glumes  narrow,  the  second  \y_i  lines  long;  lemmas  smooth  or  scaberu- 
lous,  not  pilose  or  webbed,  II/2  lines  long. 

Plains  and  dry  meadows;  San  Bernardino  and  Los  Angeles  cos.,  through 
eajstern  California  to  Wyoming  and  Colorado. 

Locs.— Siskiyou  Co.,  Eellcr  8070;  Moulton,  Griffiths  <;■  Hunter  463;  Honey  Lake  Valley, 
Davij  3305,  3319;  Cliat,  Jones;  Sierra  Valley,  Ummon  4672,  5461;  Mt.  Tallae,  Hitehcock 
3117;  Ebbetts  Pass,  Brewer  1999;  Bishop,  Heller  8354;  Antelope  Valley,  Davy  2246;  Mohave 
Desert,  Parish  4888;  San  Bernardino  Mts.,  Parish  Bros.  1543. 

Ref.— PoA  NEVADKXsis  Vasey ;  Seribn.  Bull.  Torr.  Club  10:  66.  1SS3. 

27.  P.  brachyglossa  Piper.  Tufted  perennial ;  culms  glalu-ous.  IV2  to  3  feet 
liigli ;  sheaths  smooth ;  ligule  of  the  culm  leaves  about  1  line  long;  blades  stiff 
anil  firm,  fiat  or  involute ;  panicle  narrow,  4  to  8  inches  long,  the  branches 
ascending;  spikelets  4  to  •">  lines  long;  glumes  smooth,  2  to  2V2  lines  long; 
lemmas  smooth  or  nearly  so,  firm. 

Dry  slopes  and  cliffs,  British  Columbia  to  Utah  and  northern  California.  Kla- 
math River.  Bittler  467 :  Lassen  Co.,  Darij,  linker  tO  Nutting:  'Sh.  Lola.  Kcinicehj 
<&  Doten  182. 

Ref. — POA  BKACHYGLOSSA  Piper,  Proc.  Biol.  Soc.  Wasli.  18:   145.  1905. 

28.  P.  pringlei  Seribn.  Tufted  perennial:  'culms  4  to  10  inches  high,  the 
base  sonid  inics  decumbent  and  rlii/.onu'-like ;  sheaths  smooth,  loose  and 
paper.y ;  blades  mostly  basal,  involute,  usually  not  over  1  or  2  inches  long, 
smooth,  the  uppermost  culm  blade  at  or  below  the  middle;  panicle  narrow,  con- 
tracted, few-flowered;  spikelets  3  to  4  lines  long,  about  3-flowered ;  glumes 
equal,  broad.  3-nerved,  2  to  3  lines  long;  lemmns  2i{>  to  3  lines  long,  smooth  or 
scabrous,  not  webbed  or  pilose. 

High  mountains  of  California. 

Locs. — Mt.  Shasta,  Copdand  3894,  Goodale,  Jepson;  head  of  Trinity  River,  Pringle;  Mt. 
Stanford,  Sonne  15;  Donner  Pass,  Heller  7157;  Butte  Co.,  Austin  118;  Mt.  Goddard,  Hall  4" 
Chandler  691;  Mt.  Tallae,  Hitcheoelc  3151;  Castle  Peak,  Leiherg  5303;  Tuolumne  Meadows, 
MeLcan;  Farewell  Gap,  Pnrpus  5207;  Mt.  Wliitiiey,  Coville  #  Funston  2066;  Mt.  Pinos,  Hall 
6546. 

Ref. — PoA  PRINfiLEI  Seribn.  lUill.  Torr.  Club  10:  31.  18S3,  type  from  lioaihvaters  of  Sacra- 
mento River,  Priniile  in   1882. 

29.  P.  leiberg'ii  Seribn.  Tuflcd  perennial ;  rulms  3  to  8  inches  high  ;  sheaths 
smooth;  ligule  about  1  line  long;  blades  mostl,v  basal,  firm,  involute,  smooth, 
short;  i)anicle  nari'ow.  1  to  2  inches  long,  usually  purple,  the  branches  short, 
appressed  ;  spikelets  2  to  3  lines  long;  glumes  ll^  to  2  lines  long;  lemmas  IV2 
lines  long,  smootli  or  scabcrulous,  not  wel)bed  or  pilose,  the  nerves  obscure. — 
Differs  from  P.  jiringlei  in  the  smaller  si)ikelets;  from  P.  hanseni  in  the  smooth 
and  firmer  blades. 

Alpine  meadows  and  sterile  gravelly  alpine  flats,  high  Sierra  Nevada  at  about 
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12,000  feet  altitude:  Mt.  Lyell,  Hitchcock  3294,  3296,  3300,  3302;  Lyell  Fork 
Canon,  Hitchcock  3290;  Siberian  Outpost,  Hitchcock  3436,  3451.  3452.*  The 
t.ype,  from  southeastern  Oregon,  is  the  only  other  collection  known. 

Ref.— Po.v  LEiBKRGii  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros^  Bull.  8:  6.  pi.  2.  1897. 

30.  P.  cottoni  Piper.  Tufted  perennial ;  culms  erect,  smooth,  scabrous  be- 
low panicle,  1  to  2  feet  high;  sheaths  smooth  or  slightly  scabrous;  ligule  less 
than  1/2  line  long;  blades  involute,  erect,  scabrous;  panicle  long-exserted, 
oblong,  contracted,  sometimes  almost  spike-like,  1  to  2  inches  long;  spikelets 
about  3  lines  long;  glumes  broad,  smooth,  scarcely  scabrous  on  the  keel,  the 
first  11/4;  lines  long,  the  second  a  little  longer;  lemmas  2  lines  long,  smooth  or 
minutely  scabrous,  not  webbed  at  base,  nerves  all  prominent. 

Rocky  woods,  and  along  mountain  streams,  high  Sierra  Nevada,  north  to 
Washington. 

Locs. — Pine  Creek,  Baker  4~  Nutting,  Davy;  Nevafla  Co.,  Sonne;  Sierra  Valley,  Lemmon 
546.3;  Ij.ake  Tahoe,  Hitchcock  31.54,  Eeed  #  Pendleton  1624;  Mt.  Lyell,  Hltchcnck  3298;  Fare- 
well (i.-ip,  Uitchcocl'  338(i;   Mt.  Whitney,  BitcUcock  3449. 

Kef.— Po.v  COTTO.N-I  Piper,  Proc.  Biol.  Soe.  Wash.  18:  146.  1905. 

59.     GLYCERIA  R.  Br. 

Spikelets  few  to  many-flowered,  subterete  or  slightly  compressed,  in  narrow 
or  spreading  panicles.  Glumes  unequal,  shoi't,  olituse  or  acute.  Lemmas  con- 
vex, firm  with  a  scarious  margin  or  apex,  usually  obtuse,  awuless,  5  to  9-nerved, 
the  nerves  usually  prominent.  Usuall.y  tall  aciuatic  perennials. — Species  about 
16,  temperate  regions  of  both  hemispheres.  (Greek  glukeros,  sweet.) 
Spikelets  linear,  over  5  lines  long. 

Lemmas  about  2i4  lines  long 1.      G.  plicata. 

Lemmas  about  1%   lines  long. 

Spikelets  about  '-j  line  wide,  green;  lemmas  smooth  or  minutely  scabrous  on  the  nerves.  .  . 

2.      G.  borealis. 
Spikelets  about  1  line  wide,  purplish  tinged;  lemmas  scabrous  on  the  nerves  and  somewhat 

so  between  them • 3.      G.  leptostackya. 

Spikelets  ovate  or  oblong,   not  over  21i,   lines  long. 
Lemmas  with  5   prominent   nerves. 

Panicle  ovate  or  pj'ramidal,  open 4.     G.  pauciflora. 

Panicle  narrow,  branches  ascending 5.      G.  erecta. 

Lemmas  with  7  prominent  nerves 6.      G.  elata. 

1.  G.  plicata  Pries.  Culms  ascending  from  a  decumbent  rooting  base,  rather 
thick  and  succtdent.  4  to  3  feet  tall ;  sheaths  smooth ;  blades  1^2  to  5  lines  wide, 
scabrous  al)ove;  panicle  long  and  narrow;  glumes  very  unequal,  obtuse,  the 
second  ly^  lines  long;  lemmas  purple-tinged,  liroad,  obtuse,  2Vi>  lines  long, 
prominently  7-nerved,  with  an  additional  short  pair  near  the  margin,  very 
scabrous  on  the  nerves  and  somewhat  so  between  them;  palea  aliout  as  long  as 
lennua. 

In   shallow  water,   ]\Iendocino   Co.    (Sherwuod,   Davi/  5183,   Hitchcock   2710; 
Walker  Valley,  Davy  tf-  Blasdale  5083)  :   Oreg(m  to  Vancouver  Island. 
Ref. — Glyceri.\  plicata  Fries,  Mant.  3:   176.  1842. 

2.  G.  borealis  Batehelder.  Culms  2  to  3  feet  high,  erect  from  a  more  or  less 
decumbent  and  rooting  base:  sheaths  smooth  or  slightly  scabrous,  keeled; 
blades  fiat  or  usually  folded,  scabrous  above,  erect.  IV^  to  2  lines  wide;  pani- 
cle long  and  narrow,  the  branches  ami  slender  pedicels  appressed;  spikelets 
narrow,  nearly  terete,  i/o  to  %  inch  long,  Yo  line  wide,  pale,  not  purple-tinged; 
glumes  1-nerved.  the  first  %  line,  the  second  11/2  lines  long;  lemmas  oblong, 
2  lines  long.  7-nerved.  smooth  or  indistinctly  scabrous  on  the  nerves. 

Jepsnn,  Fl.  Cnl.  vot  1  (Gr.Tmintac  by  Hitchcock,  pp.   82-160,   Apr.    22.    1912). 


GRASS    FAMILY  161 

In  shallow  water,  central  and  northern  California;  eastward  to  Colorado, 
New  Brunswick  and  Connecticut. 

Locs.— Mt.  Shasta,  Palmer  2614  in  1892;  Wnrnor  Mts.,  Griffiths  ^  Hunter  452;  Tahoe, 
Hitchcork  3102;  Placer  Co.,  Carin  utir ;  Pctahinia.  Kliiirr  4()o2 ;  Yosomite  Valley,  Hitchcoclc 
3237. 

Refs. — Glyceria  borealis  Batcheltlcr.  Proc.  Manchester  Inst.  Aits  &  Sci.  1:  74.  ^1900. 
Fanicularia  horealis  Nash,  Bull.  Torr.  Club  24:  34S.  1897.  Glyceria  fluitans  [R.  Br.  misap- 
plied by]  Thuvb.  in  Wats.  Bot.  C'al.  2:  307.  18S0;  the  preceding  and  following  species  are  also 
probably  included. 

:?.  G.  leptostachya  Buckl.  Cnlms  about  4  feet  high;  sheaths  smooth  ;  blades 
minutely  and  sparsely  scabrous  above,  about  2  lines  wide;  panicle  long  and 
narrow ;  spikelets  %  to  %  inch  long,  about  1  line  wide ;  lemma  oblong,  trun- 
cate, more  or  less  purple-tinged,  about  IV2  lines  long,  prominently  7-nerved, 
distinctly  scabrous  on  and  between  the  nerves. 

In  shallow  water,  Sonoma  Co.  (Guerneville,  Davy  6005;  Sonoma,  lleller 
5606).     Also  in  Oregon. 

Refs. — Glyceria  leptostachya  Buckl.  Proc.  Acad.  Phila.  1862:  9.5.  1862.  Fanicularia 
davyi  Merr.  Rhoilora  4:   145.  1902,  type  Davy  6005. 

4.  G.  pauciflora  Presl.  Culms  1  to  4  feet  high,  from  a  decumbent  rooting 
base,  with  creeping  rhizomes;  sheaths  smooth  or  scabrous;  blades  scattered, 
3  to  6  lines  wide,  scabrous;  panicle  pyramidal,  nodding,  4  to  8  inches  long, 
open,  the  branches  spreading,  naked  below,  rather  densely  flowered  toward  the 
ends ;  spikelets  about  2  lines  long,  o]>long,  about  5-flowered ;  glumes  short, 
broad,  obtuse,  i/o  and  3/4  line  long;  lemmas  1  line  long,  oblong,  rounded  and 
somewhat  erose  at  summit,  prominently  5-nerved,  very  scabrous  on  the  nerves 
and  somewhat  so  between. 

Swamps,  shallow  water  and  wet  meadows;  Kern  Cafion  {Hitchcock  3421) 
northward  in  the  Sierra  Nevada,  and  San  Francisco  {Davy  728)  northward  along 
the  coast  to  British  Columbia ;   east  to  Jloiitaua  and  Colorado. 

Refs. — Glyceria  pauciflora  Presl,  Rel.  Haenlj.  1:  257.  1830;  Thurb.  in  Wats.  Bot.  Cal. 
2:  308.  1880.  Fanicularia  paucifiora  Kuntze,  Rev.  Gen.  PI.  2:  783.  1891;  Davy  in  Jeiison,  Fl. 
W.  Mid.  Cal.  68.  1901.     P.  mvltifolia  Elmer,  Bot.  Gaz.  36:  54.  1903. 

5.  G.  erecta  Hitchc.  n.  sp.  Culms  slender,  1  to  2  feet  high,  erect  from  a  de- 
cumbent rooting  base,  with  creeping  rhizomes;  sheaths  smooth,  numerous  and 
overlapping  at  base,  the  ligule  broad  and  scarious,  IVL'  to  2  lines  long;  blades 
mostly  l>asal.  short  and  erect,  flat.  2  to  3  lines  wide,  scabrous  on  both  surfaces 
or  nearly  smooth ;  panicle  long.exserted,  narrow,  2  to  3  inches  long,  the  short 
branches  ascending;  spikelets  oblong,  21/2  to  3  lines  long,  pale  or  purple- 
tinged,  4  to  6-flowered;  glumes  broad,  obtuse,' 1 -nerved,  the  first  about  y^,  the 
second  about  1  line  long;  lemmas  about  V/^  lines  long,  smooth,  distinctly  but 
not  prominently  5-nerved,  the  apex  scarious,  erose-toothed ;  palea  about  as 
long  as  lemma. —  (Culmi  tenues  recti,  ad  basin  deeumbentes,  e  rhizomatibus 
repentibus;  vaginae  numerosae  deorsum  imbricatae ;  ligula  11/2-2  lin.  longa; 
laminae  breves,  rectae,  plauae,  2-3  lin.  latae,  scabrae;  panicula  angusta.  2-3 
pol.  longa,  ramis  l)revibus,  ascendentibus ;  spiculae  oblongae,  2yo-3  lin.  longae, 
4-6-florae;  glumae  latae,  obtusae,  1-nerviae,  prima  Vo  Hn-  altera  1  lin.  longa; 
lemmata  circa  1%  lin.  longa,  levigata,  5-nervia  apice  scariosa  erosaque:  palea 
■lemmate  subaeqnilonga.) 

Springy  places  in  mountain  meadows.  Sierra  Nevada  to  southern  Oregon. 

Type:  Hiichcnck  32501/2  in  the  National  Hrrbarinm,  Sunrise  Creek.  Yosemite  National  Park, 
August  19,  1908.  In  California  this  species  has  been  collected  at:  Summit  Valley,  Fringle 
in  1882;  Mt.  T.-iIl;ic,  HHclicuck  3157;  Yosemite  Nat.  Park,  TlHrhcock  3223,  3250ii  ;  Northfork, 
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Grifliths  6645,  6649;  Madera  Co.,  Coiigdon;  Hockett  Meadow,  Hitchcock  3468;  Farewell  Gap, 
Pxtrpus  5151 ;  Wliitney  Meadows,  Coville  4'  Funston  1676.  In  Nevada  at  Glenbrook,  Lake 
Tahoe  (Hitchcocl-  3198,  3205).  In  Oregon  iu  the  Crater  Lake  region  (CoviUe  cj-  Leiherg  392, 
Coville  1458,  Hitchcoclc  3044,  3059). 

6.  G.  data  llitche.  n.  t-onib.  Culms  erect,  smooth,  succulent,  3  to  6  feet  high ; 
sheaths  scabrous;  blades  flat,  usually  -3  to  5  lines  or  sometimes  only  2  lines 
wide,  scabrous;  panicle  large  and  diffuse,  becoming  oblong,  6  to  12  inches 
long,  the  branches  naked  below,  the  lower  usually  rettexed  at  maturity;  spike- 
lets  1  Vs  ^o  2VL>  lines  long,  oblong  or  ovate-oblong,  usually  ti  to  8-flowered ; 
glumes  broad,  obtuse,  much  shorter  than  the  lower  lemmas,  nerveless,  the  tirst 
about  Vl'  I'lie  long;  lemmas  firm,  obovoid,  obtuse  or  acutish,  prominently  7- 
nerved. — This  may  be  only  a  form  of  Q.  nervata  Willd.,  but  the  California 
specimens  dittVr  from  the  eastern  and  northern  representatives  of  that  species 
in  being  taller  and  more  succulent,  and  in  having  wider  blades,  more  oblong 
panicle  with  the  lower  branches  often  reflexed.  and  larger  spikelets. 

"Wet  meadoAvs,  springs,  and  shady  moist  soil  in  woods,  in  the  Coast  Ranges 
to  the  Bay  region,  in  the  Sierra  Nevada,  and  the  high  sotitliern  mountains; 
north  to  British  Columbia  and  east  to  Idaho. 

Eefs. — Glyceria  elata  Hitchc.  Paiiicvlaria  elata  Nash,  in  Eydb.  Mem.  N.  Y.  Bot.  Gard. 
1;  ."54.  1900.  P.  nervata  data  Piper,  Contr.  Nat.  Herb.  11:  140.  1906.  Glyceria  nervata 
[TrMi.  niisnpiilied  by]   Thurb.  in  Wats.  Bot.  Cal.  2:   307.  ISSO. 

60.  PUCCINELLIA  Pari. 
Spikelets  several-flowered,  terete,  in  open  or  narrow  panicles.  Glumes  un- 
equal, short.  Lemmas  rounded  on  the  back,  obtuse,  firm,  obscurely  nerved. 
Perennial  grasses  with  pale  spikelets;  growing  along  the  seacoast  or  in  alka- 
line soil,  differing  from  Panicularia  chiefly  in  the  obscurely  nerved  lemmas. — 
Species  1-1.  in  northern  extratropical  regions  of  l)oth  hemispheres.  (Prof.  Bene- 
detto Puccinelli.  an  Italian  botanist.) 
Panicle  open,  the  branches  spreading. 

Leaves  mostly  in  a  short  radical  cluster;    panicle  usually  less   than  4  inches  long 

1.     P.  lemmotii. 

Leaves  scattered;  panicle  usually  more  than  4  inches  long 2.      P.  nuttalliana. 

Panicle  narrow,  the  branches  ascending  or  appressed. 

Panicle  branches  long,  ascending;  plant  stout.  1^4  to  2  feet  high 3.      P.  fcstucacforinis. 

Panicle  strict,   the  branches   short   and   api)ressed ;    plants   lower. 

Blades  involute:    culms   about    1    foot    high 4.     P.  angiistata. 

Blades  flat,  soft  and  lax ;  eulm.^  3  to  S  inches  high 5.     P.  simplex. 

1.  P.  lemmoni  Scribn.  Culms  slender,  6  to  15  inches  high;  blades  short, 
filiform,  mostly  basal,  smooth,  involute ;  panicle  2  to  4  inches  long,  becoming 
open,  the  branches  spreading;  spikelets  2%  to  3  lines  long;  glumes  1-nerved, 
1  and  114  lines  long;   lemmas  IV2  lines  long,  smooth. 

Alkaline  soil,  in  the  northern  Sierra  Nevada  (Sierra  Valley.  Bolandcr). 
Nevada  to  Assiniboia. 

Refs. — PucciXELLlA  LEMMuxi  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  17:  276.  f.  572. 
1899.  Poa  lemmoni  Vasey,  Bot.  Gaz.  3:  13.  1878,  type  from  Sierra  Co.,  Lemmon.  This  and 
several  other  species  are  included  under  Atropis  distans  by  Thurber  (Wats.  Bot.  Cal.  2: 
308.  1S80). 

2.  P.  nuttalliana  Hitchc.  n.  comb.  Culms  tufted,  erect,  1Y»  to  2  feet  high; 
sheaths  and  involute  blades  smooth;  panicle  open,  6  to  8  inches  long,  the 
branches  spreading,  naked  below;  spikelets  terete,  about  3  lines  long,  usually 
pale  ;  glumes  acutish,  the  first  1-nerved.  i/^  line  long,  the  second  3-nerved.  1  line 
long:   lemmas  about  li/i;  linos  long,  sparsely  pubescent  at  base. 
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Alkaline  soil.  Dakotas  to  California  and  Texas. 

Locs. — Warner  Jits.,  Griffitlis  tj-  Hunlcr  390;  Honey  Lake  Valley,  Davy;  Livermore  Pass, 
Dai:!/:  Ft.  Tejon,  Davy  2367;  Santa  Ana,  Bradshaw ;  San  Bernardino  Mts.,  Parish  Bros.  1559; 
San  Diego,  G.  E.  Vasey. 

Refs. — PucciNELLiA  NUTTALLIANA  Hitclio.  Foa  mittalliana  Schult.  Mant.  2:  303.  1824,  based 
ou  Fou  airoides  Nutt.  FmcineUia  airoides  "Wats.  &  Coult.  in  Gray,  Man.  ed.  6.  668.  1890. 
J'oa  iiimidcs  Nult.  Gen.  I'l.  1:   68.  1818,  not  Kocler,  1802. 

o.  P.  festucaeformis  Pari.  Culms  in  small  tufts,  rather  stout,  IV2  to  2  feet 
liio'Ii ;  leaves  scattered,  smooth,  the  blades  loosely  involute,  more  or  less  spread- 
ing; pauiele  narrow,  4  to  6  inches  long,  the  branches  appressed,  the  lower  as 
much  as  3  inches  long;  spikelets  about  4  lines  long;  glumes  nearly  equal, 
3-nerved,  narrow,  about  ly^  lines  long;  lemmas  2  lines  long,  smooth. 

Saline  soil  near  the  coast,  California  to  Alaska.     Pt.  Reyes,  Davy  6749 ;    San 

:\[ateo  Co.,  Jaffa  in  1900. 

Eefs.— PucciNELLiA  FESTUCAEFORMIS  Pari.  Fl.  Ital.  1:  368.  1848.  Foa  festucaeformis 
Host,  (irani,  Anstr.  3:   12.  1805. 

4.  P.  angustata  Nash.  Culms  erect,  tufted,  about  1  foot  high;  blades  in- 
volute, erect,  smooth ;  panicles  narrow,  2  to  3  inches  long,  the  branches  about 
1  inch  long,  appressed ;  spikelets  about  3  lines  long ;  glumes  3-nerved,  the  first 
1  line,  the  second  11/2  lines  long:  lemmas  li/o  lines  long,  sparingly  pubescent 
at  base,  especially  on  the  lower  part  of  the  rather  prominent  marginal  nerves. 

Saline  soil,  IMendocino  Co.  (Pt.  Bragg,  Davy  &■  Blasdale  6126)  to  Ala.ska:  also 
on  the  Atlantic  Coa.st  from  Connecticut  northward. 

Bet's.— PucciN'ELLTA  ANGUSTATA  Nasli,  Bull.  Torr.  Club  22:  512.  1895.  Foa  angustata 
R.  P.r.  .Vpp.  P.irry's  Voy.  287.  1824. 

.").  P.  simplex  Scribn.  Apparently  annual  :  (-uliiis  3  to  8  inches  high  ;  blades 
narrow,  soft.  Hat.  scattered;  panicle  narrow,  about  1/2  the  length  of  the  entire 
plant,  the  l)ranches  few.  short,  and  appressed :  spikelets  3  to  4  lines  long,  ap- 
pressed :  glumes  strongly  3-nerved,  l/o  a^^l  1  li"e  long ;  lemmas  1%  lines  long, 
tapering  from  below  the  middle  to  the  acute  apex,  pubescent  on  lower  half. 

Alkaline  soil;  only  known  from  California.  AVoodland;  Livermore  Pass, 
Davy;  Tulare  Co.,  Congdon. 

Refs.— PUCCINELLIA  SIMPLEX  Scribn.  U.  S.  Dept.  Xgv.  Div.  Agrost.  Circ.  16:  1.  f.  1.  1899, 
type  from  Woodland,  BlanMnslnp  in  1893. 

61.  FESTUCA  L. 
Spikelets  2  to  several-flowered  in  narrow  or  o]>en  panicles.  Glumes  narrow, 
acute,  the  first  1-nerved,  the  second  3-nerved.  Lemmas  firm,  rounded  on  the 
back,  at  least  below,  acute  or  awned  from  tip,  rarely  obtuse  or  awned  from  a 
cleft  apex,  faintly  3  to  5-nerved.  Annuals  or  perennials,  usually  tufted. — Spe- 
cies about  100.  throughout  the  temperate  and  cooler  parts  of  the  world.  (An 
ancient  Latin  name  for  a  kind  of  grass.) 
Plants  annnal. 

Spikelets  densely  5  to  13-flowered;   lemmas  without  searious  margin 1.      F.  ortoflora. 

Spikelets  loo.sely  1  to  5-flowered ;  lemmas  with  narrow  scarious  margin. 

Branches  of  the  short  panicle  normally  divergent,  a  pulvillus  at  the  base  of  at  least   1 
of  them. 
Florets  mostly  3  to  5   in   each  spikelet ;   only  tlie   principal   panicle  branches  divergent. 
Lemmas  glabrous. 

Glumes  glabrous ' 2.      F.  pacifica. 

Glumes  hirsute  3.      F.  confusa. 

Lemmas  hirsute. 

Glumes  glabrous    4.       F.   criolepis. 

iJluHii's   hirsute    ■".       F.    (irayi. 
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Florets  mostly   1   to  3  in  each  spikelet ;   all  the  spikelets   divergent. 

Lemmas  glabrous    6.       F.    reflexa. 

Lemmas  pubescent. 

Glumes  glabrous    7.      F.   microntaehys. 

Glumes  pubescent   8.      F.  eastwoodaf. 

Branches  of  the  narrow  panicle  erect  or  appressed. 

Lower  glume  %  to  %  as  long  as  the  upper 11.      F.  bromoides. 

Lower  glume  not  more  than  %  as  long  as  upper.  ^ 

Lemma  ciliate    9.      F.    megahira. 

Lemma  not  ciliate  10.      F.  myuron. 

Plants  perennial. 

Rhizomes   present;   blades  fiat;   lemma  acuminate,   unawned 25.       F.   con  finis. 

Rhizomes  wanting  (base  of  culm  decumbent  in  F.  rubra). 
Blades  flat,  rather  soft  and  lax. 

Lemmas  awnless,   indurated,   not   keeled 21.       F.    elatior. 

Lemmas  awned,  membranaceous,  more  or  less  keeled. 

Floret  longstipitate    22.      F.  subnliflora. 

Floret  sessile. 

Awn  terminal   24.      F.  subulata. 

Awn  from  a  cleft  apex 23.      F.  elmeri. 

Blades  usually  folded  or  involute,  narrow  or  capillary. 
Collar  and  auricles  tomentose  or  bristly. 

Plant  stout,  usually  over  3  feet  tall;  lower  sheaths  glabrous.  ...  19.      F.  calif ornica. 

Plant  more  slender,  about  \Vn  feet  tall;  sheaths  puberulent 20.      F.  parishii. 

Collar  and  auricles  not  conspicuously  tomentose  or  bri.stly. 

Lemmas  acute,  unawned  or  only  awn-pointed 18.      F.  viridula. 

Lemmas  awned. 

Tufts  loose,  the  bases  of  the  culms  decumbent;  blades  usually  smooth  to  the  touch.  . 

12.     F.  rubra. 
Tufts  compact;  culms  erect. 

Panicle  open,  the  branches  long  and  spreading;  awn  longer  than  body  of  lemma.  . 

14.      F.  ocridentalis. 
Panicle  narrow,  tlie  branches  ascending. 

Blades  scabrous,    usually    elongated 1.5.     F.  idahoensis. 

Blades  smooth. 

Plants  about  4  feet  tall 13.      F.   howellii. 

Plants  low,  usually  less  than  6  inches  high. 

Blades  hard,    involute,    shining,    not    angled 17.     F.  supina. 

Blades  soft,  angled  in  drying,  the  tissue  soft  between  the  angles 

16.      F.  brachyphylla. 

Subgenus  ViiLPiA  Hack.  Annuals;  stamens  usually  only  1,  sometimes  3;  florets 
usuall.v  remaining  unopened,  consequently  self-pollinated  ;  .joints  of  the  ra- 
cliilla  usually  clavate. 

1.  F.  octoflora  Walt.  Culms  slender,  erect,  usually  (i  to  12  inches  high ; 
blades  narrow,  involute;  panicle  narrow,  the  branches  short,  appressed;  spike- 
lets  3  to  4  lines  long,  densely  5  to  13-flowered ;  glumes  subulate-lanceolate,  the 
first  1-nerved,  \\L  lines  long,  the  upper  3-nerved.  2  lines  long;  lemmas  firm, 
convex,  lanceolate,  glabrous  or  scabrous,  the  margins  not  scarious,  2  to  21/2 
lines  long,  attenuate  into  a  scabrous  awn  1  to  2  lines  long. 

Open  ground,  in  the  southwestern  portion  of  the  state,  also  in  Santa  Clara 
Co.  {Heller  7373)  ;   throughout  the  U.  S. 

Var.  hirtella  Piper.  Differs  in  l>eing  usually  in  low  spreading  tufts;  foliage 
usually  pul>cscciit ;  lemmas  liirtcllous  or  pubescent. —  .Moi'e  frequent  than 
the  species,  growing  in  moiv  arid  ground;  San  Luis  OMsjio  Co.  to  the  Mo- 
have Desert  and  southward:  also  on  .Mt.  Tamalpuis  i('hiis<  MuS)  and  in  north- 
ern Inyo  Co,  (Heller  8196)  ;  southeast  to  Arizona  and  northern  Mexico. 
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Kefs. — Festuca  octoflora  Walt.  Fl.  Carol.  81.  1788;  Abrams,  Fl.  Los  Ang.  52.  1904. 
F.  tenella  Willd.  Sp.  PI.  1:  419.  1797;  Thurb.  in  Wats.  Bot.  Cal.  2:  317.  1880.  Var.  hirtella 
Piper,  Contr.  Nat.  Herb.  10:   12.  1906. 

2.  F.  pacifica  Piper.  Culms  slender,  erect,  1  to  2  feet  high;  blades 
soft,  glabrous,  loosely  involute;  panicle  2  to  5  inches  long,  the  lower  branches 
solitary,  divaricate ;  spikelets  3  to  6-Uowered;  glumes  glabrous,  the  first 
subulate-lanceolate,  1-nerved,  2  lines  long,  the  second  lanceolate-acuminate, 
3-nerved,  2%  lines  long;  lemmas  lanceolate,  scabrous,  except  in  the  lowermost 
floret  (this  smooth),  3  to  3yo  lines  long,  attenuate  into  a  scabrous  awn  5  to  7 
lines  long. 

Open  ground,  mountain  slopes  and  open  woods,  throughout  the  state,  ex- 
cept the  Great  Valley  and  the  Mohave  Desert ;  extends  from  British  Columbia 
to  Arizona  and  Lower  California. 

Rcl'. — Festuca  pacipic.v  Piper,  Contr.  Nat.  Herb.   10:   12.  1906. 

o.  F.  confusa  Piper.  Differs  from  F.  pacifica  in  having  hirsute  glumes; 
plants  small  and  slender;  sheaths  and  blades  pubescent;  spikelets  2  or 
3-flowered. 

Dry  hillsides,  middle  California  to  Washington.  Mt.  Diablo,  Brewer  1142, 
i/o//"l737;   Northfork,  Griffiths  -leOSc;   Santa  Lucia  Mts.,  Eastwood. 

Eef. —Festuca  coxfusa  Piper,  Contr.  Nat.  Herb.  10:  13.  pi.  1.  1906. 

4.  F.  eriolepis  Desv.  Culms  4  to  15  inches  high ;  sheaths  glabrous  or  pu- 
bescent :  blades  soft,  loosely  involute,  usually  glabrous ;  panicle  1  to  3  inches 
long,  the  solitary  rays  at  length  divaricate;  glumes  lanceolate,  glabrous,  the 
first  3  to  31/2  lines  long,  the  second  a  little  longer;  lemmas  lanceolate,  densely 
villous,  3  to  3V2  lines  long,  attenuate  into  a  scabrous  awn  nearly  as  long. 

Sandy  ground,  northern  California  and  Nevada;    also  Chile. 

Loes.-^Modoc  Co..  Griffltlis  #  Hunter  406;  Castella,  Piper  6346;  Ukiah,  Bolander  6118; 
Truckee,  Sonne  7. 

Refs. — Festuca  ekiolepis  Desv.  in  Gay,  Fl.  Chil.  6:  428.  1853.  F.  arida  Elmer,  Bot.  Gaz. 
36:  52.  1903. 

5.  F.  grayi  Piper.  Habit  of  F.  pacifica,  but  somewhat  stouter;  sheaths  and 
sometimes  blades  pubescent;  glumes  and  lemmas  pubescent  or  puberulent 
throughout ;    spikelets  3  to  5-flowered. 

Open  ground  and  rocky  slopes;  Yolo  Co.  {Blankinship  20)  and  Amador  Co. 
{ITansen  632)  to  Ventura  Co.  {Eully  40)  and  Imperial  Co.  {ScJwenfeldt  3634 
in  part)  ;   north  to  Oregon  and  east  to  Arizona. 

Eefs. — Festuca  gkayi  Piper,  Contr.  Nat.  Herb.  10:  14.  1906.  F.  microstachys  Nutt.  var. 
grayi  Abrams,  Fl.  Los  Ang.  52.  1904.  Var.  ciliata  Gray;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal. 
69.  1901. 

6.  F.  reflexa  liuckl.  Culms  8  inches  to  ly^  feet  high ;  sheaths  smooth  or 
pubescent;  blades  narrowly  linear,  flat  or  loosely  involute;  panicle  2  to  5 
inches  long,  the  solitary  rays  and  the  spikelets  all  at  length  divaricate;  spike- 
lets 1  to  3-llowered,  2y2  to  Sy^  lines  long;  glumes  glabrous,  the  first  1  to  2  lines 
long,  the  second  2  to  2y2  lines  long;  lemmas  glabrous  or  somewhat  scabrous, 
2y2  to  3  lines  long,  attenuate  into  a  scabrous  awn,  usually  2y2  to  4  lines  long. 

Mesas,  rocky  slopes  and  wooded  hills;  Mendocino  Co.  {Davy  5049)  to  San 
Diego  {Orcutt  1013),  also  in  Madera  Co.  {Griffiths  4423),  Kern  Co.  (  Davy  1898) 
and  Panamint  Mts.   {Covillc  &  Funston  775)  ;    north  to  Vancouver  Island  and 

east  to  Utah. 

Refa. — Festuca  keflexa  Buckl.  Proc.  Acad.  Phila.  1862:  98.  1863,  type  collected  by 
Nuttall  in  "Upper  California."  F.  microstachys  Nutt.  var.  pauciflora  Scribn.;  Beal,  Grasses 
N.  Am.  2:  586.  1896;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  69.  1901. 
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7.  F.  microstachys  Nutt.  Ilaliit  of  F.  reflexa  :  differing  in  having  pubescent 
lemmas. — Less  frequent  than  that  species. 

Banks,  liillsides  and  open  ground,  California  to  Oregon. 

Locs. — Napa  City,  Jepson  in  1893;  Yosemite  Nat.  Park,  Chase  5702;  XJarmel  Mission,  Heller 
6583;  Salt  Creek,  Tulare  Co.,  Eastwood  in  1894  in  part;  Pasadena,  Allen  in  1885. 

Refs. — Festuc.\  microstachys  Nutt.  Jour.  Acad.  Phila.  II.  1:  187.  1848,  type  from  "Pue- 
blo de  los  Angeles,  Upper  California";  Thurb.  in  Wats.  Bot.  Cal.  2:  317.  1880;  Oavy  in 
Jepson,  Fl.  W.  Mid.  Cal.  69.  1901;  Abrams,  Fl.  Los  Ang.  51.  1904. 

8.  F.  eastwoodae  Piper.  Differs  from  F.  retlexa  in  having  pubescent  glumes 
and  lemmas.    Rare. 

Open  pine  forests:  Santa  Lucia  Mts. ;  8alt  Creek,  Tidare  Co.,  Eastwood  in 
1894  in  part;  Volcano,  collector  unknown. 

Eef. — Festuca  eastwoodae  Piper,  Contr.  Nat.  Herb.  10:  1(3.  1906,  type  from  Santa  Lucia 
Mts.,  Eastwood  in  1897. 

9.  F.  megalura  Nntt.  ( 'ulms  8  inches  to  2  feet  high ;  shejiths  and  blades 
smooth ;  panicle  narrow,  3  to  8  inches  long,  the  branches  appressed ;  spike- 
lets  4  or  5-riowered;  glumes  glabrous,  very  unequal,  the  first  about  1  line  long 
or  less,  the  second  2  to  2i-  lines  long;  lemmas  liiu'-ir-lanccolate,  scabrous  above, 
ciliate  on  the  upper  half,  attenuate  into  an  awn  about  twice  its  length. — The 
cilia  on  the  lennnas,  by  which  this  species  is  distinguished  from  F.  m.^iiros,  are 
sometimes  hidden  by  the  incurved  edges  of  the  lemma  at  maturity. 

Cultivated  or  open  ground,  sandj^  soil,  and  waste  places,  mostly  in  the  Coast 
Ranges;    extends  from  British  Columbia  to  Idaho  and  Lower  California. 

Refs. — Festuca  megaluba  Nutt.  Jour.  Acad.  Phila.  II.  1 :  188.  1848,  type  from  Santa  Bar- 
bara, Gambel.  F.  myuros  L.  var.  ciliata  [Coss.  misapplied  by]  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  70.  1901;  Abrams,  Fl.  Los  Ang.  52.  1904.  This  is  included  under  F.  mywos  L.  hy 
Thurber  (Wats.  Bot.  Cal.  2:  316.  1880). 

10.  F.  myuros  L.     Similar  to  F.  megalura  but  lemmas  not  ciliate. 

Open  ground,  introduced  froni  Europe  into  the  Eastern  States;  rare  on  the 
Pacific  Coast.  San  Francisco,  Wilkes  Exped. ;  San  Diego,  Brandegee  86  in  pari : 
Santa  Catalina  Island,  Brandegee  53. 

Refs.— Festuca  myuros  L.  Sp.  PI.  74.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  316.  1880;  Uavy 
in  Jepson,  Fl.  W.  Mid.  Cal.  69.  1901;  Abrams,  Fl.  Los  Ang.  32,  1904. 

11.  F.  bromoides  L.  Similar  to  F.  megalura;  culms  4  to  12  inches  high; 
panicle  dense,  2  to  4  inches  long;  glumes  unequal,  the  first  2  lines  long,  the 
second  3  to  3V2  lines  long;  lemma  3I/2  to  4  lines  long,  the  awn  5  to  6  lines  long. 

Dry  hills  and  meadows,  Santa  Barbara  and  San  Bernardino  cos.  to  Vancouver 

Island;    introduced  from  Europe. 

Kefs. — Festuca  bromoides  L.  Sp.  PI.  75.  1753.  F.  sriuroides  Roth,  Cat.  Bot.  2:  11.  1800. 
F.  myuros  L.  var.  sciiiroidcs  Coss.  in  Coss.  &  Dur.  Expl.  Alger.  2 ;   174.  1867. 

Subgenus   Eufestuca   Griseb.       Perennials,    often    denselj'   tufted,    sometimes 
decumbent  at  base  but  not  producing  scaly  rhizomes. 

12.  F.  rubra  L.  Cjilms  erect  from  a  decumbent  or  somewhat  creeping  base, 
smooth,  IVo  to  3  feet  high;  sheaths  smooth,  the  lowermost  usually  purple; 
blades  smootli,  soft,  usually  folded  or  involute;  panicle  2  to  8  inches  long, 
usually  contracted  and  narrow,  the  rays  mostl.y  erect;  spikelets  4  to 
6-flowered,  pale  green  or  glaucous,  often  purple-tinged;  lemmas  21/^  to  3V^ 
lines  long,  smooth,  or  scalu-ous  toward  apex,  bearing  a  scabrous  awn  usually 
about  1/2  as  long. 

Meadows  and  hills,  in  the  Sierra  Nevada  and  San  Bernardino  mountains, 
and  in  the  Coast  Ranges  as  far  south  as  Monterey.    Northern  part  of  the  north 
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era  heiiiispliere,  in  America  extending  south  to  Virginia,  Colorado,  and  southern 
California. 

Refs. — Festuca  rubra  L.  Sp.  PI.  74.  1753;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  (38.  1901. 
F.  ovina  L.  var.  rubra  Gray,  Man.  ed.  5.  63.3.  1867;  Thurb.  in  Wats.  Bot.  Cal.  2:  317.  1880. 
F.  rubra  var.  7mtltiflora  Aschers.  &  Graebn.  Syn.  Mitteleur.  Fl.  2 :  499.  1900.  Var.  densiuscula 
Hack.;  I'iper,  Contr.  Nat.  Herb.  10:  22.  1906  (as  subsp.).  Var.  pruiiiosa  Hack,  in  Rep.  Bot. 
Exchange  Club  Brit.  Isles  119.  1884. 

Piper  has  recognized  three  subspecies  of  F.  rubra  in  California  (Contr.  Nat.  Herb.  10: 
22.  1906):  F.  rubra  muJtifiora  Aschers.  &  Graebn.  Lake  Tahoe,  Hitchcock  in  1901;  Bear 
Valley,  Lemmon  5434.  A  specimen  coUectecl  by  Anderson  at  Santa  Cruz  appears  to  belong  to 
tliis  form.  F.  rubra  pruinosa  Hack.  Ft.  Bragg,  Davy  4'  Blasdalc  6117;  Pt.  Reyes,  Davy  6811. 
F.  rubra  clensiuscula  Hack.  Crescent  City,  Davy  4"  Blasdalc  5931,  5932.  These  specimens  ap- 
pear to  belong  to  the  same  form  as  the  two  preceding. — These  forms  appear  to  be  scarcely 
worthy  of  varietal  rank.  The  first  is  distinguished  chiefly  by  being  tall  and  stout  and  by 
having  flat  blades.  The  second  and  third  by  the  denser  panicle  and  glaucous  spikelets,  the 
second  having  green  leaves  and  the  third  glaucous  leaves. 

13.  F.  howellii  Hack.  Resembling  F.  rubra  but  tall  and  stout,  aliout  4  i'eet 
high:  culms  numerous,  erect  at  base,  in  a  close  tuft;  blades  a  foot  or  more 
long,  folded,  smooth ;  spikelets  larger,  the  lemmas  about  31/2  lines  long,  awned. 

Sherwood  Valley,  Davy  tC;  Blasdale  5231;  rocky  woods,  Sherwood,  Hitchcock 
2706,  2716 ;  Mt.  Hood,  Sonoma  Co.,  Heller  5628.  The  specimens  mentioned  may 
be  forms  of  the  variable  F.  rubra,  but  they  agree  in  the  characters  given.  Heller 
no.  5G28  is  a  good  match  for  the  type  from  Deer  Creek  ]\It.,  Oregon  {Howell  248), 
the  oidy  other  specimen  known. 

Ref. — Fkstuoa  howellii  Hack.;  Beal,  Grasses  N.  Aiu.  2:  591.  1896. 

14.  F.  occidentalis  Hook.  Culms  densely  tufted,  slender,  erect,  shining, 
11/2  to  2yn  feet  high;  sheaths  smooth;  blades  numerous,  mo.stly  basal,  filiform- 
involute,  bright  gi'ecn,  soft,  2  to  8  incites  long;  panicle  loose,  subsecund,  3  to  8 
inches  long,  often  drooping  above,  the  rays  solitary  or  the  lowest  in  pairs; 
spikelets  loosely  3  to  5-flowered,  3  to  5  lines  long,  mostly  on  slender  pedicels, 
pale  green ;  lemmas  rather  thin,  21/0  to  3  lines  long,  seaberulous  toward  the 
apex,  attenuate  into  a  slender  awn  about  as  long. 

Dry  rocky  wooded  slopes  and  banks;  Sequoia  Nat.  Park  {Davidson  2114)  and 
San  Mateo  Co.  {Baker  1920) ;  north  to  British  Columbia  and  east  to  Wyoming 
and  northern  Michigan. 

Ref. — Festuca  occident.\lis  Hook.  Fl.  Bor.  Am.  2 :  249.  1840. 

15.  F.  idahoensis  FJmer.  Blue  Bunciigrass.  Ciilnis  densely  tufted,  smooth 
or  somewhat  scabrous  above,  1  to  3  feet  high;  blades  numerous,  mostly  basal, 
rather  stiff  and  firm,  more  or  less  flexuous,  scabrous,  6  to  12  inches  long,  some- 
times shorter;  panicle  narrow,  4  to  8  inches  long,  the  branches  appressed  or 
ascending,  very  scabrous;  spikelets  about  as  in  F.  rubra,  the  lemmas  firmer, 
the  awn  1  to  2  lines  long. 

Open  woods  and  rocky  slopes;  middle  California  to  British  Columbia,  east  to 
Alberta  and  Colorado. 

Locs. — "Warner  Mts.,  Griffltlis  cf  Hunter  469,  472;  Alturas,  Applegate  898;  Castella,  Piper 
6329;  Trinity  Co.,  Blankiiinhip  11;  Hupa,  CluuidUr  \?M\;  Mcndociiin  Co.,  Bamj  cf-  Blasdale 
5314;  Plumas  Co.,  Lemmon  4653;  Mt.  Sanhedrin,  IhUrr  5951;  Hood's  Peak,  Sonoma  Co., 
Heller  5629;  Vaea  Mts.,  Jepson  in  1897;  Congress  S])rings,  Uitelieoek  2655. 

Refs. — Festuci  idahoensis  Elmer,  Bot.  Gaz.  36:  53.  1903.  F.  iiu/rala  Rydb.  Bull.  Torr. 
Club  32:  608.  1905.      F.  ovina  L.  var.  inrjrata  Hack.;   P.cal.  Grasses  N.  Am.  2 :  598,  1896. 

16.  F,  brachyphylla  S.-hult.  Culms  ered,  tufted,  low,  4  to  6  inches  high; 
blades  about  i  -  as  long  as  the  culms,  filiform,  soft,  angled  in  drying,  the  tissue 
soft  between  the  angles;    panicle  short  and  narrow.  1   to  2  inches  long,  few- 
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flowered;  glumes  aud  lemmas  broad,  rather  soft;  awu  of  the  lemma  about 
1/2  line  long. 

Mt.  Dana,  above  timber-line  (the  only  known  locality  in  California),  Bolan- 
dcr  (no.  6100)  and  Brcivcr  (no.  5066  in  part).  Arctic  America,  soutli  in  the 
Rocky  Mts.  to  Arizona  and  Blue  Mts.  of  Oregon. 

Kefs. — Festuca  brachyphylla  Scliult.  Mant.  3:  646.  1827.  F.  brevifolia  E.  Br.  App. 
Parry's  Voy.  Suppl.  289.  1824,  not  Muhl.  1817.  F.  ovina  L.  var.  brevifolia  Wats.  U.  S.  Expl. 
40th  Par.  5:  389.  1871;  Thurb.  in  Wats.  Bot.  Cal.  2:  .317.  1880.  Rydberg  refers  tbe  above 
specimens  to  F,  minutiflora  Rydb.  Bull.  Torr.  Club  32:  G08.  190.5  (type  from  Colorado). 

17.  F.  supina  Sehur.  Culms  erect,  densely  tnfted,  3  to  6  inches  high;  blades 
numerous,  usuall.v  less  than  '^  tlio  lengtli  of  the  <ndm.  involute,  smooth,  firm 
and  hard,  scarcely  angled  in  drying;  intloresceuce  about  as  in  F.  brachyphylla, 
the  lemmas  firmer,  narrower,  involute  and  more  scabrous,  the  tiorets  looser  and 
more  numerous  and  the  awn  longer. 

In  the  high  Sierra  Nevada  from  Jlono  L.ikc  sontli.  .nid  in  the  San  Bernar- 
dino Mts.,  mostly  above  11.000  feet  altitude;  extends  from  Greenland  to  the 
White  Mts.  of  New  Hampshire  and  from  British  ColninbiM  and  Alberta  south 
in  the  mountains  to  Arizona  and  California. 

Loes. — White  Mts.,  ShocUey  616;  Mt.  Dana.  Hall  .>■  Babcucl.  ^!l)^l^;  Mt.  Lyell,  Hitchcock 
3293;  Kings  River,  Lemmon  in  1902;  Denels  Peak,  Hall  4"  Bubcat-k-  'rri\4:  Sawtooth  Peak, 
Hall  #■  Babcock  5676;  Farevpell  Gap,  Purpiix  5117;  Mt.  Whitney,  Hitchcock  3444;  Graybaek 
Mt.,  Eeed  2740;  San  Gorgonio  Mt.,  Hall  7639. 

Kefs. — Festuca  supina  Sehur.  Enum.  PI.  Transs.  784.  1866.  F.  oviiia  L.  var.  supina  Hack. 
Bot.   Centr.   8:   405.   1881. 

18.  F.  viridula  Vasey.  Culms  rather  loosely  tufted,  erect,  smooth,  2  to  3 
feet  high;  sheaths  smooth;  blades  erect,  1  line  wide  or  less,  soft,  scaberulous 
above,  often  more  or  less  involute;  panicle  loose  and  open,  4  to  6  inches  long, 
the  branches  ascending;  spikelets  3  to  6-flowered;  glumes  membranaceous, 
smooth,  about  11/2  lines  long;  lemmas  firm,  membranaceous,  keeled  toward  the 
apex,  acute  or  somewhat  mucronate,  3  to  3i/'2  lines  long. 

Subalpine  meadows,  Washington  and  Idaho  to  the  high  mountains  of  central 

California. 

Locs. — Geysers,  Sonoma  Co.,  Bolandcr  3945;  Webber  Lake,  Leibert)  5262;  Donner  Lake, 
Davy  3222;    Sierra  Valley,  Brewer  1976;    Mt.  Tallae,  Hitchcock  3155. 

Refs.— Festuca  vieidula  Vasey,  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  13=:  pi.  93.  1893,  type 
collected  in  California  by  Bolander.  F.  gracillima  [Hook,  misapplied  by]  Thurb.  in  Wats. 
Bot.  Cal.  2:  318.  1880. 

19.  F.  californica  Vase.y.  Culms  tufted,  stout,  coarse,  usually  3  to  5  feet 
high,  scabrous,  sheaths  somewhat  scabrous,  the  lower  persistent,  the  collar  and 
auricles  pilose ;  blades  flat  or  becoming  involute  when  dry,  hard  and  firm,  sca- 
brous, the  lower  much  elongated;  panicle  large,  usually  loose  and  open,  the 
branches  few,  long  and  slender,  naked  below,  bearing  a  few  large  spikelets 
toward  the  ends;  spikelets  compressed,  about  5-flowered ;  glumes  oblong- 
lanceolate,  firm,  smooth,  except  the  scabrous  keel,  3  to  4  lines  long;  lemmas 
4  to  5  lines  long,  lanceolate,  convex,  firm,  scabrous,  acuminate  or  short-awned. 

Meadows,  shady  banks  and  borders  of  woods,  in  the  Coast  Ranges  from  Mon- 
terey Co.  {Davy  7344)  to  Humboldt  Co.  (Davy  6599)  and  ]\It.  Shasta  (Heller 
7944)  ;   north  to  Oregon. 

Refs. — Festuca  californica  Vasey,  Contr.  Nat.  Herb.  1 :  277.  1893,  t.ype  from  San  Fran- 
cisco, Bolander  1505;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  69.  1901.  F.  scabrclla  [Torr.  misap- 
plied by]  Thurb.  in  Wats.  Bot.  Cal.  2:  318.  1880.  F.  kalmii  Gray  var.  oristnlata  Torr.  U.  S. 
Rep.  Expl.  Mi.ss.  Paeif.  4:  157.  1856,  type  from  Mark  West  Creek,  Bigclow  in  1854.  F.  arisiu- 
lata  Shear;  Piper,  Contr.  Nat.  Herb.  10:  32.  1906.  Bromus  depauperatus  [Presl,  misapplied 
by]  Thurb.  in  Wats.  Bot.  Cal.  2:  320.  1880.      The  specimen  in  the  Gray  Herbarium  (Bolander 
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3945),  upon  which  Thurber  based  his  description,  is  Fcstuca  calif orniva.  Bromus  drpauper- 
atus  Presl  is  said  to  have  been  collected  by  Haenkc  at  Nootka  Sound  on  Vancouver  Island. 
The  type  specimen,  in  the  Bohemian  National  Museum  at  Prague,  is  a  species  of  Festuea  closely 
allied  to  F.  elmeri  Scribn.  &  Merr.  but  appears  to  be  diiferent  from  any  known  species  from 
the  Northwestern  States.  There  is  nothing  on  the  label  accompanying  the  type  specimen 
to  indicate  its  origin  and  the  published  locality  may  be  an  error.  In  the  type  specimen  the 
lemmas  are  firm,  terete,  indistinctly  nerved,  scabrous,  long-acuminate,  long-awned  from  be- 
tween setaceous  teeth.      Presl  's  description  is  accurate. 

20.  F.  parishii  Hitchc.  n.  comb.  Resembles  F.  californica  but  culms  lower, 
about  11/2  to  2  feet  high ;  sheaths  puberuleut ;  blades  6  to  10  inches  long,  closely 
involute,  smooth  below  or  nearly  so;  panicle  4  to  5  inches  long;  awn  of  lemma 
11/2  to  2  lines  long. 

Only  IvHowii  from  the  San  Bernardino  Mts.  (Parisli  Bros.  857,  Parish  2490, 
5036)." 

Befs. — Festdca  pabishh  Hitchc.  F.  aristulata  Shear  subsp.  parishii  Piper,  Contr.  Nat. 
Herb.  10:  33.  1906,  type  Parish  5036. 

21.  F.  elatior  L.  Me.\.dow  Fescue.  Culms  smooth,  2I2  to  4  feet  high; 
sheatlis  smootli ;  blades  flat,  2  to  4  lines  wide,  scabrous  above;  panicle  erect, 
or  nodding  at  summit,  4  to  8  inches  long,  contracted  after  flowering,  much- 
branched  or  nearly  simple,  the  branches  spikelet-bearing  nearly  to  base ;  spike- 
lets  usually  G  to  8-flowered,  4  to  6  lines  long;  glumes  li^  and  2  lines  long, 
lanceolate;  lemmas  oblong-lanceolate,  coriaceous,  21/2  to  31/2  lines  long,  the 
searious  apex  acutish. 

Meadows  and  roadsides :  Mt.  Shasta,  Lemmon  5458;  Yreka.  Butler  16'36;  Jess 
Valley,  Modoc  Co.,  Griffiths  (&  Hunter  409.  A  native  of  Europe,  cultivated  in  the 
U.  S.  under  tlie  name  of  Meadow  Fescue,  and  escaped  into  fields  and  waste  places 
throughout  the  cooler  portion  of  America. 

Refs. — Pestuca  elatior  L.  Sp.  PI.  75.  1753.      F.  pratensis  Huds.  Fl.  Angl.  37.  1762. 

22.  F.  subuliflora  Scribn.  Culms  rather  slender,  glabrous,  2  to  3  feet  high; 
sheaths  sparsely  hispidulous;  blades  flat,  rather  soft,  hirsutulous  above,  IV2  to 
3  lines  wide;  panicle  loose,  open,  somewhat  drooping,  4  to  8  inches  long,  the 
branches  slender,  mostly  solitary,  naked  lielow  the  middle;  spikelets  loosely  3 
to  4-flowered;  glumes  subulate,  glabrous,  1-nerved,  1^/^  and  2  lines  long; 
lemmas  lanceolate,  scabrous  toward  the  apex,  keeled  above,  3  to  4  lines  long, 
tipped  with  a  more  or  less  flexuous  awn  5  to  7  lines  long,  abruptly  contracted 
at  base  into  a  hispidulous  tubular  structure  including  the  rachilla,  the  latter 
apparently  disarticulating  half  way  between  the  florets. 

In  the  Coast  Ranges  of  northern  California,  north  to  Vancouver  Island. 

Locs. — Crescent  City,  Davy  Sc  Blasdale ;  Humboldt  Bay,  Chandler  1184;  Kneeland,  Blankin- 
ship  7;  Hubbard  Sta.,  Davy  4"  Blasdale  5407. 

Refs. — Festuca  subuliflora  Scribn.  in  Macoun,  Cat.  Can.  PI.  5:  396.  1890.  F.  deiitieu- 
lata  Beal,  Grasses  N.  Am.  2:  589.  1896;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  69.  1901. 

23.  F.  elmeri  Scribn.  &  Merr.  Culms  slender,  IV2  to  3  feet  high,  glabrous; 
sheaths  nearly  smooth ;  blades  flat,  scabrous  or  pubescent  above,  1  to  2  lines 
wide;  panicle  4  to  8  inches  long,  loose,  open,  the  branches  mostly  in  pairs, 
smooth  or  nearly  so,  naked  below;  spikelets  3  or  4-flowered;  glumes  lance- 
olate, glabrous,  1  and  l^/o  to  2  lines  long;  lemmas  lanceolate,  membranaceous, 
minutely  hispidulous,  3  lines  long,  cleft  at  the  apex  and  bearing  between  the 
short  teeth  a  scabrous  awn  1  to  4  lines  long. 

"Wooded  hillsides,  California  to  Oregon,  mostly  in  the  Coast  Ranges. 
Locs. — Marysville   Buttes,   Heller   5562;    Ukiah,   Davy  4'   Blasdale   5029;    Lake   Co.,    Davy 
6648;   San   Francisco,  Bolander  1507;    Stanford  University,  Abrams   1646,   Flvier  2101;    Los 
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Gatos,  Seller  7471;  Santa  Cruz,  Anderson;  Tassajara  Hot  Springs,  Elmer  3322;  Templeton, 
Daiji  7584;  Snii  Luis  Oiiispo,  Lemmon  4654. 

Var.  luxurians  Piper.  Panicle  rather  close;  spikelets  5  or  6-tlowered. — 
JMoist  groves.  San  Francisco  Bay  region:  Oakland.  Bohnidcr  6073;  Stanford 
University,  Elmer  2103,  2133. 

Kefs.— Festuca  elmeri  Soribn.  &  Merr.  Bull.  Torr.  Club  29:  468.  1902,  type  from  Stanford 
University,  Elmer  2101.  Var.  luxurians  Piper,  Contr.  Nat.  Herb.  10:  38.  1906,  based  on 
the  nest.  F.  jonesii  Vasey  var.  conferta  Hack.;  Beal,  Grasses  N.  Am.  2:  593.  1896,  type  from 
San  Jose  Normal  School,  collector  unknown. 

24.  F.  subulata  Trin.  Culms  scaberulous,  V/o  to  4  feet  liigli ;  sheatlis  nearly 
smooth;  blades  flat,  thin,  11/2  to  5  lines  wide,  aurieulate  at  base,  usually  sca- 
brous on  both  surfaces,  lax  and  spreading;  panicle  very  loose,  somewhat  droop- 
ing, 6  to  15  inches  long,  the  branches  mostly  in  pairs,  naked  below;  spikelets 
3  to  5-flowered ;  glumes  subulate ;  lemmas  membranaceous,  narrowly  lanceo- 
late, 3-iierved,  somewhat  keeled,  attenuate  into  a  scabrous  awn  3  to  10  lines 
h)ng. 

Jloist  rocky  woods  and  shady  banks,  Alaska  to  Montana  and  Wyonnng,  south 
to  California.  Jloulton.  Warner  I\Its..  Griffiths  &  Hunter  473;  Sequoia  Nat. 
Park,  Redwood  Meadows,  Hitchcock  3380. 

Bet's. — Festuca  subul.\ta  Trin.  in  Bong.  Mem.  Acad.  St.  Petersb.  VI.  Math.  Phys.  Nat. 
2:  173.  1832.      F.  pauciflora  [Thunb.  misapplied  by]  Thurb.  in  Wats.  Bot.  Cal.  2:  318.  1880. 

Subgenus    IIesperociiloa    Piper.      Perennials,    densely    tufted   but    producing 
occasional  stout  rhizumes  or  stolons. 

25.  F.  confinis  Vasey.  Culms  stout,  erect,  glabrous,  li/o  to  3  feet  high; 
sheaths  smooth,  striate;  blades  firm,  flat  or  loosely  involute,  coarsely  striate, 
11/0  to  3  lines  wide;  panicle  narrow,  erect,  3  to  8  inches  long,  the  branches 
short  and  appressed,  floriferous  nearly  to  base ;  glumes  broadly  lanceolate, 
subscarious,  nearly  smooth,  the  first  li/o  to  2  lines  long,  the  second  a  half 
longer;  lemmas  ovate,  acuminate,  convex,  faintly  nerved,  scabrous  all  over  the 
back,  21/2  to  4  lines  long. 

Dry  meadows  and  hills;  San  Bernardino  Mts..  north  to  Oregon  and  east  to 
Montana  and  Colorado. 

Locs. — Truckee,  Sonne  11;  Sau  Gorgonio  Mt.,  Abrams  <)'■  McGregor  778,  Hall  7621;  Coon 
Creek,  San  Bernardino  Mts.,  Hall  7585. 

Ref. — Festuca  confinis  Vasey,  Bull.  Torr.  Club  11:  126.  1884. 

(i2.  BROMUS  L 
Si)il\elets  few  to  maii.v-flowerctl.  terete  or  flattened,  in  narrow  or  open  pani- 
cles. Glumes  une(|ual,  acute,  1  to  5-nerved.  Lemmas  convex  or  sharply  keeled, 
5  to  !)-nerved,  usually  2-toothed  at  apex  and  awned  from  between  the  teeth, 
sometimes  awnless.  the  awn  straight  or  divergent,  sometimes  twisted.  Annuals 
or  perennials  with  usually  flat  blades,  and  rather  large  spikelets. — Species 
about  100.  mostly  in  tlie  north  temperate  zone.  (An  ancient  Greek  name  for 
the  oat.) 

Plants  annual. 

Panicle   contracted,   dense. 
Awn    8   to    11    lines   long. 

Culm  pubescent  below  panicle 11.      B.  rubens. 

Culm  smooth    9.      jB.   madritcnsis. 

Awu  3  to  4  lines  long. 

Awn  divaricate ;  second  glume  3-nerved   8.      B.  scoparius. 

Awn  straight;  second  glume  5  to  7nerved 4.     B.  hordeaceus. 


GRASS   FAMILY  171 

Panicle  open,  the  branches  spreading. 
Awn  short  or  wanting. 

Lemmas  broad,  oblu.se  7.      B.  hrizaeformis. 

Lemmas  acuminate   18.      B.  unioloides. 

Awn  well-developed   (cf.  B.  earinatus). 

Awn  twisted  and  bent 1.      B.  trinii. 

Awn  not   twisted   and   bent. 

Sheaths  smooth;  florets  turgid;  awn  1%  to  214   lines  long 2.     B.  secaliiius. 

Sheaths  pubescent;  awn  usiiall.v  long. 

Awn  11,4  to  2  inches  long 10.      B.  villnsus. 

Awn  not   more   than   8   lines   long. 

First  glume  1-nerved    12.      B.  tcrtorum. 

First  glume  3-nerved. 

Lemmas  pubescent   6.      B.  arenarius. 

Lemmas  glabrous. 

Awns  all  alike   3.      B.  commuiatus. 

Awns  of  the  low<'r  florets  shorter 5.      B.  japonirus. 

Plants  perennial. 

Spilielets   subterete,   not   strongly   flattened. 

Panicle  narrow,  the  liranehes  erect 17.     B.  snlsdorfii. 

Panicle  open,  the  branches  spreading. 

Branches  of  panicle  stiffly  divaricate;   blades  short 13.      B.  orcutiinmix. 

Branches  drooping;  blades  elongated. 

Lemmas  pubescent  throughout    14.      B.  grandis. 

Lemmas  pubescent  at  margins  or  base  only,  or  nearly  glabrous. 

Lemmas  densely  pubescent  at  base  and  margins;  lower  glume  3-nerved 

Ifi.      B.  laevipes. 
Lemmas  sparsely  pubescent  on  back,  ciliate  on  margins  or  nearly  glabrous;   lower 

glume  1-nerved   15.      B.  vulgaris. 

Spikelets   strongly  flattened. 

Blades  canescent  and  densely  pilose,  narrow  or  involute ]9.      B.  suhvelutiiius. 

Blades  not  canescent,  glabrous  or  somewhat  pilose,  broader,  flat. 

Panicle     narrow,  the  branches  short  and  erect 21.      B.  maritimus. 

Panicle  open,  the  branches  spreading  or  drooping. 

Awn  less  than  S^o   lines  long;   blades  rather  broad 20.      B.  marr/inatus. 

Awn  more  than  Slj,  lines  long;  blades  usually  narrow 22.      B.  carinahts. 

Division  I.     Introduced  annuals  (cf.  B.  unioloides  in  Div.  3). 

1.  B.  trinii  Desv.  Culms  erect.  1  to  2  feet  high;  sheaths  pilose  or  nearly 
smooth  ;  bhulcs  usually  pilose  ;  panicle  narrow,  4  to  8  inches  long,  rather  dense ; 
spikelets  narrow,  5  to  7-tiowered.  7  to  10  lines  long;  glumes  lanceolate,  acu- 
minate, smooth,  the  first  mostly  1-nerved,  4  to  5  lines  long,  the  second  broader, 
mostly  3-nerved,  6  to  8  lines  long;  lemmas  coarsely  and  sparsely  pubescent, 
5-nerved,  6  to  7  lines  long,  acuminate,  with  2  narrow  teeth  1  line  long;  awn 
7  to  10  lines  long,  twisted  below,  bent  below  tlie  middle  and  strongly  divaricate 
when  old. 

Dry  plains  and  rocky  or  wooded  slopes:  Klamath  Bluffs,  Siskiyou  Co.  {Butler 
1185)  ;  San  Francisco  and  Contra  ('osta  cos.  south,  especially  in  desert  regions; 
east  to  Coldcado  and  south  to  Jlesieo;   also  Chile. 

Var.  excelsus  Shear.  Lemma  7-nervcd,  the  awn  scarcely  twisted  or  bent. — 
A  little  known  form  which  may  prove  to  be  a  distinct  species.  The  type  is  from 
the  Panamint  I\Its.  {Cnville  &  Funston  522).  Another  specimen,  Wilder  1062, 
from  Glenavon,  is  doubtfully  referred  to  this  variety. 

Rets.— Bromus  trinu  Desv.  iii  Gay,  Fl.  Chil.  6:  441.  185.3;  Abrams,  Fl.  Los  Ang.  53.  1904. 
Var.  pallidiflorus  Desv.  in  Gay,  Fl.  Chil.  6:  441.  1853;  Abrams,  Fl.  Los  Ang.  54.  1904.  Trise- 
tum  barbatum  Steud.  Syn.  PI.  Glum.  1:  229.  1854;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  52.  1901. 
Var.  EXCELSUS  Shear,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  23:  25.  1900. 
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2.  B.  secalinus  L.  <_'iieat.  Chess.  Culms  eret-t,  1  to  2  feet  high ;  sheaths 
smooth;  paniele  pj^ramidal.  drooping,  3  to  5  inches  long,  open,  the  lower 
branches  3  to  5,  unequal ;  spikelets  ovoid-lanceolate,  becoming  somewhat  later- 
ally compressed  and  turgid  in  fruit,  5  to  9  lines  long,  3  to  4  lines  wide ;  glumes 
smooth,  obtuse,  the  first  3  to  5-nerved,  2  to  3  lines  long,  the  second  7-nerved, 
3  to  31'^  lines  long;  lemmas  7-nerved,  3  to  i  lines  long,  elliptic,  obtuse,  smooth 
or  scabrous,  the  margin  strongly  involute  in  fruit,  shortly  bidentate  at  apex, 
the  undulate  awn  iisually  ly^  to  2V2  lines  loug;  palea  about  as  long  as  lemma. — 
In  fruit  the  turgid  florets  are  somewhat  distant  so  that,  viewing  the  spikelet 
sidewise,  the  light  passes  through  the  small  openings  at  the  base  of  each  floret. 

A  weed  in  grain  fields  and  waste  i^laees,  more  or  less  throughout  the  U.  S., 

introduced  from  Europe. 

Locs. — Yreka,  Butler  826;  Modoc  Co.,  Ball  4  Babcoclc  424(3;  Dixie  Valley,  Vavy ;  Hupa 
Valley,  Davy  5688;  Chat,  Davy;  Yosemite  Nat.  Park,  Ball  #  Bahcock  3398;  Los  Angeles. 

Ke'fs.— Bromus  secalinus  L.  Sp.  PI.  76.  1753;  Thurb.  iu  Wats.  Bot.  Cal.  2:  319.  1880; 
Abrams,  Fl.  Los  Ang.  53.  1904. 

3.  B.  commutatus  Schrad.  Reseml>ling  B.  secalinus;  sheaths  pilose  with 
short  retrorse  hairs;  lemmas  with  an  obtuse  angle  on  the  margin  just  above  the 
middle,  the  margin  not  as  strongly  inrolled  in  fruit  as  in  B.  secalinus,  the  awn 
straight  and  rather  longer. — In  fruit  the  less  turgid  florets  are  imbricated, 
leaving  no  spaces  at  the  base  of  the  florets  as  in  B.  secalinus. 

A  weed  in  fields  and  waste  places,  Washington  to  California  and  Montana 
and  more  sparingly  in  the  Eastern  States.    Introduced  from  Europe. 

Locs. — Castle  Crag,  EHchcock  3067;  Sherwood  A^alley,  Davy  #  Blasdale  5152;  Ft.  Bragg, 
Davy  4-  Blasdale  6112;  Pt.  Reyes,  Davy  6762;  Santa  Barbara,  Hitchcock  2579;  San  Ber- 
nardino, Parish  2175. 

Eefs. — Bromus  commutatus  Schrad.  Fl.  Gt-rm.  353.  1806.  B.  racemosus  [L.  misapplied 
by]   Thurb.  in  Wats.  Bot.  Cal.  2:  320.  1880. 

i.  B.  hordeaceus  L.  Culms  8  inches  to  2y2  feet  high;  sheaths  retrorsely 
softly  pilose-pubescent ;  blades  usually  pubescent ;  panicle  contracted,  erect,  2 
to  4  inches  long,  or.  in  depauperate  plants,  reduced  to  a  few  .spikelets;  glumes 
broad,  obtuse,  coarsely  pilose  or  scabrous-pubescent,  the  first  3  to  5-nerved,  2  to 

3  lines  long,  the  second  5  to  7-nerved,  3i/^  to  4  lines  long;   lemmas  broad,  ob- 
tuse, 7-nerved.  coarsely  pilose  or  scabrous-pubescent,  rather  deeply  bidentate, 

4  to  4I/2  lines  long,  the  margin  and  apex  hyaline;    awn  rather  stout,  3  to  41/^ 
lines  long;  palea  about  %  as  long  as  lemma  . 

A  weed  in  waste  places  and  cultivated  soil,  abundant  on  the  Pacific  Coast, 
occasional  in  the  Eastern  States,  introduced  from  Europe. 

Var.  leptostachys  Beck.  Differs  in  having  glabrous,  or  only  scabrous  spike- 
lets.—Waste  places,  Siskiyou  Co.  {Bufler  817)  to  Yosemite  Valley  {Bioletti  16) 
and  Stanford  University  {Rutfcr2). 

Refs. — Bromus  hordeaceus  L.  Sp.  PI.  77.  1753;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  71.  1901; 
.Abraras,  Fl.  Los  Ang.  53.  1904.  Var.  leptostachys  Beck,  Fl.  NiederiJsterr.  109.  1890.  Var. 
glabrescens  Shear,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  23:  20.  1900;  Davy  in  Jepson,  Fl.  W. 
Mid.  Cal.  72.  1901. 

5.  B.  japonicus  Thuub.  Culms  erect  or  geniculate  at  base,  ly^  to  2y2  feet 
high;  slieatlis  and  blades  soft-pubescent;  panicle  5  to  8  inches  long,  broadly 
pyramidal,  dift'use,  somewhat  drooping,  the  lower  branches  3  to  5,  slender; 
glumes  rather  broad,  the  first  narrower,  acute,  3-nerved,  2  to  3  lines  long,  the 
second  obtuse,  5-nerved,  3  to  4  lines  long;  lemmas  broad,  obtuse,  smooth, 
9-nerved,  the  marginal  pair  faint,  3%  to  4y>  lines  long,  the  hyaline  margin 
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obtusely  angled  above  the  middle,  the  apex  emargiuate ;  awns  4  to  5  lines 
long,  somewhat  twisted  and  strongly  divaricate  at  maturity,  those  of  the  lower 
florets  shorter  than  the  upper;    palea  conspicuously  shorter  than  the  lemma. 

A  weed  in  waste  places,  "Washington  to  California  and  Kansas,  occasional 
in  the  Eastern  States,  introduced  from  pjurope  and  the  Orient.  Wrights,  JlitcU- 
cuck  in  1901 ;  :\rt.  Pinos,  Hall  6368. 

Refs. — Beomus  japonicus  Thunb.  Fl.  Jap.  52.  1784.  B.  patidiix  Mert.  &  Koch,  Deutschl. 
Fl.  1:  685.  1823. 

6.  B.  arenarius  Labill.  Culms  6  to  18  inches  high;  sheaths  and  blades 
pilose;  panicle  pyramidal,  open,  nodding,  the  spreading  l)ranches  and  slen- 
der pedicels  sinuously  curved;  glumes  densely  pilose,  acute,  scarious-mar- 
gined,  the  first  narrower,  3-nerved,  4  lines  long,  the  second  7-nerved,  5  lines 
long;  lemmas  densely  pilose,  7-nerved.  5  lines  long,  2-toothed  at  apex:  awn 
straight,  5  to  8  lines  long. 

Sandy  roadsides,  gravelly  or  sterile  hills;    San  Bernardino  Mts.  to  Mariposa 
and  San  Mateo  cos. ;    introduced  fi"om  Australia. 
Eef.— Bromds  AREN-iVRius  Labill.  Nov.  HoU.  PI.  1:  23.  1804. 

7.  B.  brizaeformis  Fisch.  &  Mey.  Culms  1  to  2  feet  high;  sheaths  and 
blades  pil(isi>-pubesc(>nt ;  panicle  2  to  6  inches  long.  lax.  secund,  nodding; 
spikelets  oblong-ovate,  laterally  much  compressed,  7  to  12  lines  long,  about 
5  lines  wide ;  glumes  broad,  obtuse,  smooth  or  minutely  scabrous,  the  first  3  to 
5-nerved,  about  %  the  length  of  the  broader  second,  the  second  5  to  9-nerved, 
3  to  4  lines  long;  lemma  5  lines  long,  very  broad,  obtuse,  smooth,  with  a  broad 
scarious  margin,  awnless  or  nearlj'  so. 

Sandy  fields  and  waste  ground,  occasional  in  the  Western  States,  rare  in  the 
Eastern  States,  introduced  from  Europe.  Gazelle.  IlcUcr  8075  -.  ilt.  Shasta, 
Palmer  2647  in  1892. 

Ref. — Bromus  brizaeformis  Fisch.  &  Mey.  Inil.  Hort.  Petrop.  3:   30.   1836. 

8.  B.  scoparius  L.  Culms  8  to  12  inches  high ;  sheaths  and  blades  more  or 
less  pilose;  panicle  dense,  oblong  or  ovate,  obtuse,  erect,  1  to  2Vi;  inches  long; 
spikelets  short-pediceled,  5  to  11-flowered.  5  to  9  lines  long;  glumes  glabrous, 
the  first  1  to  3-nerved,  2  to  21/^  lines  long,  the  second  3-nerved.  2i/^  to  3  lines 
long;  lemmas  5-nerved,  31/^  to  4  lines  long,  usually  smooth,  bidentate;  awn 
somewhat  divaricate,  3^/2  to  4  lines  long. 

A  rare  introduction  from  Europe.  Mariposa.  Congdon  in  1892:  Santa  Bar- 
bara, Somes  6. 

Ref. — Bromus  scoparius  L.  Cent.  PI.  1:6.1 755. 

9.  B.  madritensis  L.  Culms  tufted,  1  to  2  feet  high ;  sheaths  smooth  or  the 
lower  slightlj'  pubescent ;  blades  puberulent  or  nearly  smooth ;  panicle  erect, 
2  to  4  inches  long,  oblong-ovoid  in  outline,  contracted  and  rather  dense;  glumes 
narrow,  lanceolate,  acuminate,  the  first  1-nerved.  41/2  to  6  lines  long,  the  second 
3-nerved,  7  to  8  lines  long;  lemmas  narrow,  linear-lanceolate.  7  to  9  lines  long, 
usually  glabrous  or  merely  scabrous,  somewhat  curved  outward  when  old,  dis- 
tinctly 3  or  faintly  5  to  7-nerved,  with  2  acute  hyaline  teeth,  1  to  l^/;  lines 
long;   awn  rather  stout,  tapering,  somewhat  curved,  8  to  11  lines  long. 

Open  ground  and  waste  places,  California  to  Oregon;  introduced  from 
Europe 

Ref. — Bro.mus  m.\dritensis  L.  Cent.  PI.  1 :  5.  1755. 

10.  B.  villosus  Forsk.  Culms  11/2' to  21/2  feet  high;  sheaths  and  blades 
pilose;    panicle   open,   rather   few-flowered,   3   to   5   inches   long,   the   lower 
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brau('lies  i/i;  to  1  inch  loug;  spikelets  usually  5  to  T-tlowered,  li/o  to  2  iuches 
long ;  glumes  smooth,  narrow,  acuminate,  the  first  7  to  10  lines  loug,  1-nerved, 
the  sec-oud  12  to  15  lines  loug,  3-nerved ;  lemmas  o-uerved,  12  to  15  lines  long, 
scabrous  or  puberulent,  2-toothed.  the  teeth  li/o  to  2  lines  long;  awn  stout,  II/2 
to  2  inches  long. 

A  weed  in  open  ground  and  waste  plui/es,  introduced  from  the  ilediterranean 
region.     Common  from  San  Francisco  south,  infrequent  northward. 

Var.  gussonei  Aschers.  &  Graebn.  Differs  in  having  a  more  open  panicle,  the 
lower  branches  as  much  as  4  or  5  inches  long. — AVashington  to  California  and 
Arizona,  introduced  from  southern  Europe.  More  connnon  than  the  species  in 
middle  and  northern  California. 

Refs. — Bkomus  VILLOKUS  Forsk.  FI.  Aeg.  Aiali.  2.3.  177.').  B.  ma.riinus  Dosf.  FI.  Atl.  1: 
9.5.  1798;  Thurb.  in  Wats.  Bot.  Cal.  2:  319.  ISSO;  Davy  in  .Tepson,  FI.  W.  Mid.  Cal.  71.  1901. 
Var.  GUSSONEI  Aschers.  &  Graebn.  Syn.  Mitteleur.  FI.  2:  595.  1901.  B.  maximus  Desf.  var. 
(jussonii  Pari.  FI.  Ital.  1:  407.  1848;  Abranis,  FI.  Los  Aug.  54.  1904;  Davy  in  Jepson,  FI. 
W.  Mid.  Cal.  ed.  2.   70.  1911. 

11.  B.  rubens  L.  Culms  6  to  15  inches  high,  puberulent  below  the  panicle; 
sheaths  and  blades  pubescent;  panicle  erect,  compact.  ovoi<l,  usually  purplish, 
IV2  to  3  inches  long;  spikelets  7  to  11-flowered,  about  1  inch  long;  glumes 
narrow,  acuminate,  pubescent  or  sometimes  smooth,  the  first  1-nerved,  31/^  to 
41  o  liues  long,  the  upper  3-nerved.  5  to  6  lines  long;  lemmas  lanceolate,  acute, 
5-uerved,  pubescent  or  smooth.  6  to  8  lines  loug,  the  apex  deeply  cleft  into  2 
loug-acLiminate  liyaliue  teeth.  2  to  21^  lines  long;  awn  straight,  9  to  11  lines 
long. 

Dry  hills  and  in  waste  or  cultivated  ground :  common  especially  in  middle 
and  southern  California:  extends  north  to  AVashington,  occasional  elsewhere; 
introduced  from  southern  Europe. 

Ecfs.— Bkomus  rubex.s  L.  Cent.  P).  1:  5.  17.»;  Tluub.  in  Wats.  Bot.  Cal.  2:  319.  1880; 
Davy  in  Jepson,  FI.  W.  Mid.  Cal.  71.  1901;  Abraras,  FI.  Los  Ang.  54.  1904. 

12.  B.  tectorum  L.  var.  nudus  Klett  &  Richter.  Culms  1  to  2  feet  high, 
smooth,  .slender;  sheaths  and  blades  pubescent;  pauicle  broad,  rather  dense, 
droojung,  2  to  6  iuches  long,  the  branches  slender:  spikelets  nodding,  linear, 
liecouiing  cuneiform  in  flower,  6  to  10  lines  long;  glumes  narrow,  acute,  gla- 
brous, the  first  1-nerved,  2  to  3  lines  long,  the  second  3-nerved,  4  to  5  liues  long; 
lemmas  lanceolate,  acute,  glabrous,  5-nerved,  5  to  6  lines  long,  bidentate  at 
apex;    awn  straight,  6  to  7  liues  long. 

Along  roadsides,  banks  and  waste  places,  introduced  from  Europe.  B.  tec- 
torum is  introduced  here  and  there  in  the  U.  S.  but  has  not  been  observed  in 
California ;    it  differs  in  having  pubescent  spikelets. 

Loes. — Yreka,  Butler  474,  816,  860;  Montague,  Beller  8012;  Castella,  Tiper  G337;  Talioe, 
Hitchcock  3113;  Nortlifork,  Gri'ffitha  4592;  Santa  Barbara,  Chase  2571. 

Ref. — Beomus  tectorum  L.  var.  nudus  Klctt  iS:  Richter,  FI.  Leipzig  109.  1830. 
Division  II.  Perennials.     Spikelets  terete  or  somewhat  compressed,  not  strongly 
flattened. 

13.  B.  orcuttianus  Vasey.  Culms  erect,  leafy  below,  nearly  naked  above, 
21/-0  to  3I/2  feet  high,  pubescent  at  and  below  the  nodes;  sheaths  pilose  or 
more  or  less  velvety;  blades  glaljrous,  rather  short  and  erect;  panicle  narrow- 
pyramidal,  erect,  4  to  6  inches  loug,  the  branches  few,  divaricate  and  ratlier 
rigid  in  fruit;  spikelets  10  to  12  lines  long,  subterete,  on  short  stout  pedicels; 
glumes  narrow,  smooth  or  scabrous,  the  first  acute,  3  to  4  lines  long,  1-nerved, 
or  sometimes  with  a  faint  lateral  pair,  the  second  broader,  obtuse,  4  to  5  lines 
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long,    3-nerved ;    lemmas    5    to    6   lines   long,    narrow,    sealirons    or   seabrous- 
piibeseent  over  the  back,  the  awn  21/2  to  SI/t  lines  long. 
Open  woods,  California  to  Washington. 

Locs.— Modoc  Co.,  Baler  <y-  Nuttiiifi;  Siskiyou  Co..  Butler  4ri9 ;  Ml.  Shasta,  Hitehcocl-  29-J2; 
Mt.  Sanhedrin,  Heller  5987;  Truekee  River,  Sonne  21;  Tahoe,  Hitchcock  3091;  Pioneer,  Hansen 
183.");  Yosemite  Nat.  Park,  Hall  #  Bahcoclc  3401;  Pine  Riilge,  Ball  4-  Chandler  316;  Northfork, 
Griffiths  61)74;  S.  Fork  Kaweah  Eiver,  Culbertt^on  4.512;   Santa  Catalina  Island,  Brandeqee  62. 

Var.  hallii  Hitehc.  n.  var.  Blades  soft-pubescent  on  lioth  surfaces;  glumes 
and  lemmas  pubescent. —  (Laminae  foliorum  utrinque  molliter  pubescentes; 
glumae  lemmataque  pubeseentia.) — Dry.  mostly  wooded  ridges  and  slopes,  5000 
to  9000  feet,  California.  Type  fin  the  National  Herbarium)  collected  by  H.  M. 
Hall  in  the  San  Jacinto  Mts.,  5700  feet  altitude,  June  27,  1901  (no.  2:301). 

Locs. — Blue  Canon,  Placer  Co.,  Kellogg  58  in  part;  Kaweah  River,  Coville  if  Funxton  1346; 
Santa  Lucia  Mts.,  Dai'?/  7709;  Tassajara  Hot  Springs.  Elmer  3314;  San  Bernardino  Mts., 
Wilder  1071,  1131;  San  Jacinto  Mts.,  Hall  2301,  Reed  2449;  "S.  Calif.",  Palmer  233  in  1888. 

Refs. — Bromus  orcuttianus  Vasey,  Bot.  Gaz.  10:  223.  1885,  type  from  San  Diego,  Orcutt 
in  1884;  Abrams,  Fl.  Los  Ang.  55.  1904.     B.  hrachyphyllus  Merr.  Ehodora  4:  146.  1902. 

14  B.  grandis  Hitehc.  n.  comb.  Culms  3  to  5  feet  high:  sheaths  pubescent; 
blades  puliescent,  elongated,  spreading,  rather  lax;  panicle  liroad,  open,  the 
l>ranches  slender  and  drooping,  naked  below,  the  lower  usually  in  pairs,  as 
much  as  6  inches  long;  first  glume  usually  distinctly  3-nerved;  lemmas  densely 
pubescent  over  the  back. 

Drj'  hillsides  at  moderate  altitudes.  San  Diego  Co.  to  Madera  and  ^Monterey 
COS.,  also  in  Oregon  and  "Wa.sliington. — Eesembles  B.  orcuttianus  var.  hallii, 
from  which  it  differs  in  the  open  drooping  panicle  and  the  more  distinctly 
3-nerved  first  glume. 

Locs. — Gavilau  Peak,  Brewer  740;  Xorthfork,  Griffiths  6596;  S.  Fork  Kaweah  River.  Cul- 
bertson  4512;  Little  Sur,  Davji  7385;  Pico  Blanco,  Davy  7339;  Santa  Lucia  Mts.,  Davy  7691; 
Tassajara  Hot  Springs,  Elmer  3398;  Topatopa  Mts.,  Abrams  4'  McGregor  161;  Mt.  Wilson, 
Abrams  2600;  Little  Santa  Anita  Canon,  Abrams  2632;  San  Bernardino.  Parish  5038;  Colorado 
Desert,  Palmer  in  1889;  La  Marte,  Orentt  472. 

Refs. — Bkomus  or.\ndis  Hitcbc.  B.  orcvttianus  Va.sey  var.  grandis  Shear,  U.  S.  Dept.  Agr. 
Div.  Agrost.  Bull.  23:  43.  1900.  B.  porteri  Nash  var.  assimilans  Davy,  Univ.  Cal.  Publ.  Rot. 
1 :  .55.  1902,  type  Hall  2228  from  San  Jacinto  Mts. 

15.  B.  vulgaris  Shear.  Culms  3  to  4  feet  high,  the  nodes  pubescent;  sheaths 
pilose;  blades  scattered,  more  or  less  pilose;  panicle  open.  4  to  6  inches  long, 
the  branches  .slender  and  drooping;  spikelets  slender,  about  an  inch  long; 
glumes  narrow,  sparsely  pubescent,  the  first  1-nerved,  2%  to  4  lines  long,  acute, 
the  second  3-nerved.  broader  and  longer  than  the  first,  obtuse  or  acntish ; 
lenunas  4  to  5  lines  long,  sparsely  pubescent  over  back,  pubescent  or  ciliate 
near  the  margins  or  nearly  glalirous;    awn  3  to  4  lines  long. 

Roeky  woods  and  shady  ravines,  to  7000  feet,  California  to  Vancouver  and 
Montana. 

TjOCS.— Humboldt  Ray,  Chandler  1177:  Hubliard  Sta.,  Davy  if  Bhisdale  5406;  Sherwood, 
Hitchcock  2700,  2708;  Pt.  Reyes,  Vary  6So3;  Mill  Valley,  Davy  4126;  Calaveras  Co.,  Hille- 
brand  2258;  Berkeley  Hills,  C7io.se  5668;  Congress  Springs,  Hitchcock  2660;  Santa  Cruz,  Jones; 
Santa  Cruz  Island,  Brandegee  70;  San  Bernardino  Mts.,  Abrams  2851. 

Var.  eximius  Shear.  Sheaths  glabrous. — .Moist  mountain  sides,  British  Colum- 
bia to  California.  Sherwood  Valley,  Davy  cD  Blasdale  5226;  Mendocino  plains. 
Bolander  4753. 

Refs.— Bromus  vulgaris  Shear,  V.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  23:  43.  1900.  J!, 
purgans  L.  var.  vulgaris  Hook.  Fl.  Bor.  Am.  2:  252.  1840.  B.  ciliatus  [L.  misapplied  by] 
Thurb.  in  Wats.  Bot.  Cal.  2:  320.  1880.  Var.  kximius  Shear,  U.  S.  Dept.  Agr.  Div.  Agrost. 
Bull.  23:  44.  1900. 
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Iti.  B.  laevipes  Shear.  Culms  2I/2  to  3  feet  high,  the  base  often  decumbent 
and  rooting;  sheaths  and  blades  glabrous;  panicle  broad,  lax,  drooping,  6  to 
8  inches  long,  the  branches  slender,  drooping;  glumes  smooth,  the  first 
3-nerved,  3  to  4  lines  long,  the  second  5-nerved,  5  to  6  lines  long;  lemmas 
obtuse,  7-iierved.  6  to  7  lines  long,  densely  pubescent  on  the  margin  nearly  to 
the  apex  and  on  the  back  at  the  base ;   awn  II/2  to  2y2  lines  long. 

Moist  woods  and  shady  banks,  in  the  Coast  Ranges  from  Humboldt  Co.  to 
San  Diego;  in  Shasta  and  Lassen  los..  and  in  the  middle  Sierra  Nevada; 
extends  north  to  AYashington. 

R(3fs. — Bbomus  laevipes  Shear,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  2:5:  4.5.  1900;  Davy  in 
Jepson,  Fl.  W.  Mill.  Cal.  71.  1901.  B.  rii-ii(irdsoni  [Link,  misapplied  by]  Abrams,  Fl.  Los 
Aug.  .'5.5.   19(14. 

17.  B.  suksdorfii  Vasej-.  Culms  2  to  3  feet  high  ;  sheaths  and  blades  smooth, 
scattered ;  panicle  narrow,  erect,  rather  dense,  3  to  5  inches  long,  the  branches 
erect  or  ascending;  spikelets  about  an  inch  long,  longer  than  the  pedicels; 
glumes  glabrous,  the  first  1-nerved,  4  to  n  lines  long,  the  second  3-nerved,  5  to 
6  lines  long;  lemmas  6  to  7  lines  long,  appressed-pubescent  near  margin  and  on 
the  lower  part  of  the  midnerve. 

Rocky  woods  and  slopes,  California  to  Washington. 

Loes.— Domicr  Lake,  Heller  7120;  Mt.  Tallac.  Hitchcock  SlU;  Yosemite  Nat.  Park.  Hitch- 
cock 3303;  Ebbetts  Pass,  Brewer  20SS;  Sequoia  Nat.  Park,  Hitchcock  3365. 

Ret". — Bromus  .suksdorfii  Vasey,  Bot.  Gaz.  10:  223.  188.5. 
Division  III,    Annuals  or  perennials;   spikelets  large,  strongly  flattened,  usually 
keeled  ;    lemmas  acuminate,  usually  awned. 

18.  B.  unioloides  H.B.K.  Rescue  Grass.  Annual;  culms  2  to  3  feet  high ; 
sheaths  pilose  :  blades  narrow,  very  scabrous :  panicle  open;  spikelets  about  an 
inch  long,  2i>.  to  41/L'  lines  broad;  glumes  smooth,  the  first  5-nerved,  3V2  to  5 
lines  long,  the  second  7-nerved,  5  to  6  lines  long;  lemmas  acute,  subcoriaceous, 
glabrous  or  scabrous,  6  to  8  lines  long:  awn  1  line  long  or  less;  palea  Vo  to  % 
as  long  as  lemma. 

Native  country  not  certainly  known,  but  probably  the  Andes,  now  dis- 
tributed from  (  hile  to  southern  U.  S.  Cultivated  as  a  meadow  grass  in  the 
Southern  States  under  the  name  of  Rescue  Grass  and  Schrader's  Brome  Grass. 
Introduced  in  California. 

Lops. — Palo  Alto,  Congdon  ;  Bishop,  Helhr  8251;  Kern  Co.,  Leckenby;  Pasadena,  Hitchcock 
25.50;  Fruitlanil,  Ahrams  14(31;  San  Bernardino,  Parish  4672;  Mentone,  Leiberg  3296. 

Refs.— Bromus  unioloides  H.B.K.  Nov.  Gen.  &  Sp.  1:  151.  1816;  Thurb.  in  Wats.  Bot. 
Cal.  2:  322.  1880;  Abrams,  Fl.  Los  Ang.  56.  1904.  Var.  haenkeanus  Shear,  U.  S.  Dept.  Agr. 
Div.  Agrost.  Bull.  23:  52.  1900;  Abrams,  Fl.  Los  .\ng.  .56.  1904.  Ceratochloti  hiicrtkeana 
Presl,  Rel,  Haenk.  1:  285.  1830. 

19.  B.  subvelutinus  Shear.  Perennial;  culms  1  to  2  feet  high;  sheaths 
canescent ;  blades  narrow,  rather  rigid,  becoming  involute,  canescent  and  also 
pilose;  panicle  2  to  4  inches  long,  narrow,  erect,  the  branches  short,  erect; 
spikelets  about  an  inch  long ;  glumes  puberulent,  the  first  3  to  5-nerved.  4  to  5 
lines  long,  the  second  7-nerved,  5  to  6  lines  long;  lemmas  appressed-puberulent, 
6  to  7  lines  long:    awn  ly^  to  2  lines  long. 

Dry  wooded  hills  and  meadows.  California  to  Oregon  and   Wyoming. 

Loes.— Goosenest  Jit.,  Butier  ■842;'Warner  Mts.,  Gritfiths  i)'-  Hunter  399;  N.  E.  Shasta  Co., 
Hall  #  Babcock  4196;  Eureka,  Duci/;  East  Oakland,  Vacy;  Templeton,  Daiij  7587;  Ft.  Te.jon, 
Parish  199.5;  Mt.  Pinos,  Hall  6635;  San  Bernardino  Mts.,  Hall  7601;  Laguna,  Schocnfcldt 
3624. 

Ref.— Bromus  subvelutinus  Shear,  V.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  23:   52.   1900. 
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20.  B.  marginatus  Nees.  Short-lived  perciuiiiil;  culms  rather  stout,  2  to  4 
feet  high ;  sheaths  pilose;  blades  broad,  flat,  more  or  less  pilose;  panicle  erect, 
rather  narrow,  4  to  8  inches  long,  the  lower  branches  erect  or  somewhat  spread- 
ing; spikelets  1  to  11/^  inches  long,  2}/-^  to  Si/o  lines  wide,  7  or  8-flowered ; 
glumes  broad,  scabrous,  or  scabrous-pubescent,  the  first  subacute,  3  to  5-nerved, 
31/2  to  41/2  lines  long,  the  second  obtuse,  5  to  7-nerved.  41/0  to  Si^-o  lines  long; 
lemmas  subcoriaceous,  coarsely  pubescent,  ovate-lanceolate,  acute,  S^/o  to  7  lines 
long;    awn  2  to  31/0  lines  long. 

Open  ground,  open  woods,  roadsides  anil  waste  places.  Riverside  Co.  to 
British  Coluiiibia.  east  to  Alberta  and  Arizona. 

Var.  seminudus  Shear.  Sheaths  glabrous;  plant  often  tall  and  stout  with 
large  spreading  panicle. — Woods  or  near  streams,  mostly  from  3000  to  9000  feet 
altitude.  San  Jacinto  Mts.  {Hall  785)  north  to  British  Columbia  and  east  to 
Assiniboia  and  Colorado. 

Refs. — Bromus  marginatus  Nees;  Steud.  Sj'n.  PI.  Glum.  1:  322.  1854;  Davy  in  Jepson, 
Ft.  W.  Mid.  Cal.  72.  1901;  Abrams,  FI.  Los  Ang.  56.  1904.  Cenitochloa  breviarisUiia  [Hook, 
misapplied  by]  Thurb.  in  Wats.  Bot.  Cal.  2:  321.  1880.  Var.  seminudus  Shear,  V.  S.  Dept. 
Agr.  Div.  .\groRt.  Bull.  23:  55.  1900. 

21.  B.  maritimus  Hitchc.  u.  comb.  Differs  from  B.  marginatus  in  having 
smooth  sheaths,  scabrous  but  not  pilose  blades,  and  narrow,  strict  panicle,  the 
branches  short  and  erect. 

.Xear  the  coast  from  Sonoma  Co.  to  Monterey  Co. 

Locs. — Bodega  Pt.,  Eastu-ood;  Pt.  Reyes,  Vary  67(50,  6798,  6844;  San  Francisco,  Joiies 
3270,  Lemmon,  Michencr  4'  Bioletti;  Monterey,  Davy  7281;  Little  Sur,  Davy  7406. 

Refs. — Bromus  maritimus  Hitclic.  B.  inariiiitatus  Nees  var.  maritimus  Piper,  Proc.  Biol. 
Soc.  Wash.   17:    148.   1905. 

22.  B.  carinatus  TI.  &  A.  Annual;  culms  2  to  3  feet  high;  sheaths  pilose; 
l)ladt's  nariMw.  flat,  more  or  less  pilose;  panicle  pyramidal,  rather  lax.  the 
lower  branches  spreading  or  drooping;  spikelets  about  an  inch  long.  2V-;  lines 
wide,  5  to  9-flowered ;  glumes  lanceolate,  acute,  glabrous  or  .slightly  scabrous- 
pul)eseent,  the  first  3-nerved,  31/2  to  W2  ^mes  long,  the  second  5-nerved,  41/2  to 
•")!.,  lines  long;  lemmas  lanceolate,  puberulent  or  short-pidieseent.  6I/0  to  8  lines 
long;    awn  3^2  to  ri  lines  long. 

Open  ground,  open  woods,  roadsides  and  waste  places,  throughout  the  state, 
norlh  to  Washington. 

Var.  californicus  Shear.  Sheaths  smooth,  si)ikelets  narrower  than  in  the 
species. — Common  in  the  Coast  Ranges;  infi'cquent  in  the  Sierra  Nevada  and 
San  Beriuirdino  ]\Its. 

Var.  hookerianus  Shear.  Sheaths  smooth  ;  spikelets  as  broad  as  in  the  spe- 
cies.—Range  aliDut  as  in  the  last,  less  common. 

Var.  linearis  Shear.  Sheaths  pubescent;  blades  very  narrow,  less  than  1  line 
wide;  ]ianicle  narrow,  few-flowered. — Known  only  from  California.  P>crkeley 
Hills,  Davy  4245;   above  timber-line,  Mt.  Lyell.  Hitchcock  3330. 

Refs.— Bromus  carinatus  H.  &  A.  Bot.  Beech.  403.  1841;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  72.  1901 ;  Abrams,  Fl.  Los  Ang.  56.  1904.  Var.  californicus  Shear,  IT.  S.  Dept.  Agr. 
Div.  Agrost.  Bull.  23:  60.  1900.  Var.  hookerianus  Shear,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull. 
23:  60.  1900.  B.  hookfriuiius  Thurb.  in  Wilkes,  V.  S.  Expl.  E.xped.  17=:  493.  1874:  Davy  in 
.Ippson,  Fl.  \V.  Mid.  Cal.  ed.  2.  71.  1911.  Ctnilorhloa  (irandiflora  Hook.  Fl.  Bor.  Am.  2:  253. 
1840;  Thurb.  in  Wats.  Bot.  Cal.  2:  321.  1880.  Var.  line.\ris  Shear,  U.  S.  Dept.  .Vgr.  Div. 
Agrost.  Bull.  23:  61.  1900,  type  from  California  (without  locality),  G.  R.  Vasey  in  1875 
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Tribe  IX.     IIORDEAE. 
63.     LOLIUM  L. 

Spikelets  several-flowered,  solitary  at  each  node  of  a  eontinuous  rachis,  1  edge 
of  each  spikelet  placed  against  the  rachis,  the  glume  on  that  edge  (the  first 
glume)  wanting,  but  both  glumes  present  on  the  terminal  spikelet.  Glume  nar- 
row, rigid,  5  to  7-nerved,  longer  than  the  lower  lemma,  often  exceeding  the 
uppermost.  Lemmas  convex.  5  to  7-nervecl,  awned  or  awnless.  Annuals  or 
short-lived  perennials  with  flat  blades  and  spikelets  scattered  in  terminal 
spikes. — Species  6,  temperate  Eurasia,  introduced  in  America.  (An  ancient 
Latin  name.) 

Glume  shorter  tban  the  spikelet. 

Lemmas  awned   1.       L.   multiflornm. 

Lemmas  nearly  or  quite  awnless 2.      L.  perenne. 

Glume  as  long  or  longer  than  the  spikelet ;   annuals. 

Spikelets  conspicuous  3.      L.  temuleiitiim. 

Spikelets  hidden  behind  the  appressed  glumes 4.      L.  auhujatum. 

1.  L.  multiflorum  Lam.  It.vlian  Rye-grass.  Australi.vn  Ri-e-grass.  Short- 
lived perennial ;  culms  1  to  2  feet  high,  erect  or  often  decumbent  at  base,  often 
rough  below  the  spike  and  on  the  convex  portion  of  the  rachis:  spike  as  much 
as  a  foot  long:  spikelets  as  much  as  an  inch  long,  twice  as  long  as  glume.  10 
to  20-flowered :    lemmas  3i/o  to  4  lines  long,  at  least  the  upper  awned. 

Roadsides  and  waste  places,  mostly  in  the  Coast  Ranges;  introduced  from 
Europe,  common  on  the  Pacific  Coast  and  frequent  in  the  Eastern  States.  Fre- 
([uently  cultivated  for  lawns  and  as  a  meadow  or  pasture  grass. 

Refs. — LOLIUM  MULTIFLORUM  Lam.  Fl.  Franc;.  621.  1778.  L.  italicum  A.  Br.  Flora  17:  241. 
1834;  Thurb.  in  Wats.  Bot.  Cal.  2:  323.  1880.  L.  jiereinie  L.  var.  italicum  Parn.  Grasses 
Brit.  298.  1845;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  7.5.  1901.  Var.  multiflorum  "auct."  [Parn.] 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  7.5.  1901 ;  Abrams,  Fl.  Los  Ang.  .58.  1904. 

2.  L.  perenne  L.  Perennial  Rye-grass.  Resembling  L.  multiflorum.  but 
usually  more  delicate,  with  narrower  blades  and  smaller  spikes;  culm  and  con- 
vex surface  of  rachis  smooth;  spikelets  usually  8  to  ]0-flowered,  not  nutcli 
exceeding  the  glume;   lemmas  smaller,  awnless. 

Roadsides  and  waste  places,  throughout  the  cooler  and  moister  portion  of  the 
U.  S.  Introduced  from  Europe.  Sometimes  cultivated  as  a  lawn  or  pasture 
grass.     Rare  on  the  Pacific  Coast. 

Locs.— Mt.  Shasta.  Palmer  2fi39  in  1892;  Ferndale.  Vary  6200;  Mendocino  Co.,  McMurphy 
421;  Fresno  Co.,  Griffiths  4712. 

Var.  tenue  Kunth.  Blades  narrow,  folded,  firm,  erect;  spikes  slender,  the 
spikelets  few-flowered. — Yreka.  Butler  1563;  near  ]\It.  Shasta,  Palmer  2612  in 
1892. 

Refs.— LOLIUM  PEKENNE  L.  Sp.  PI.  83.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  323.  1880;  Davy 
in  Jepson,  Fl.  W.  Mid.  Cal.  75.  1901 ;  Abrams,  Fl.  Los  Ang.  57.  1904.  Var.  tenue  Kunth, 
Enum.  1:  436.  1833;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  75.  1901. 

3.  L.  temulentum  L.  Darnel.  Annual:  culms  2  to  3  feet  high  ;  spike  stout 
and  strict.  6  to  8  inches  long:  glume  about  1  inch  long,  as  long  or  longer  than 
the  5  to  7-flowered  spikelet,  firm,  pointed ;  lemnuis  as  much  as  4  lines  long, 
obtuse,  awned ;   awn  as  much  as  4  lines  long. 

Fields  and  waste  places,  rather  common  throughout  the  state  and  northward 
along  the  Pacific  Coast,  rare  in  the  Eastern  States;   introduced  from  Europe. 

Var.  arvense  Rah.  Differs  in  having  awnless  spikelets. — Less  common  than 
the  species,  introduced  from  Europe. 
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Locs. — Hupa  Valley,  Davy  5690;  Norman,  Davy  4293;  Yosemite  Valley,  Eitrltcock;  Ojai 
Valley,  Hubby  52;  Inglewood,  Abrams  11S3;  Pasadena,  Hitchcock  2555;  San  Bernarilino, 
Canby  675;  The  Needles,  Jones;  San  Diego,  Brandegee  135. 

Refs.— LoLiUM  TEMULENTUM  L.  Sp.  PI.  83.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  323.  1880; 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  75:  1901;  Abrams,  Fl.  Los  Ang.  58.  1904.  Var.  abvense 
Bab.  Man.  Brit.  Bot.  377.  1843.     L.  arveiise  With.  Arr.  Brit.  PI.  ed.  3.  2:  168.  1796. 

4.  L.  subulatum  Vi.s.  Annual ;  culms  bushy-branched  at  base,  stifflj'  spread- 
ing or  prostrate ;  sheaths  and  blades  smooth ;  spike  stout,  rigid,  often  curved ; 
spikelets  partially  sunken  in  the  excavations  of  the  rachis  and  partially  hidden 
by  the  appressed  obtuse,  strongly  nerved  glumes;    lemmas  21/2  lines  long. 

Introduced  from  Europe;    rare.     West  Berkeley,  Feinllcton  449. 

Eef. — LoLiUM  SUBULATUM  Vis.  Fl.  Daliii.  1:   90.  1842. 

64.  MONERMA  Beauv. 

Spikelets  ]-flowered,  solitar.y.  imbedded  in  the  joints  of  an  articulated  rachis, 
forming  a  slender  cylindrical  spike,  and  placed  with  the  floret  dorsi-ventral  to 
the  rachis  as  in  Lolium.  Glume  of  lateral  spikelets  solitary,  coriaceous,  gradu- 
ally acuminate,  longer  than  the  lemma,  the  terminal  spikelet  with  two  glumes. 
Lemma  membranaceous.  Low  cespitose  annuals. — Species  3,  of  the  Okl  World, 
1  introduced  in  California.  (Greek  monos,  single,  and  erma,  support,  on 
account  of  the  single  glume.) 

1.  M.  cylindrica  Coss.  &  Dur.  Culms  bushy-branched,  spreading  or  pros- 
trate, 4  to  12  inches  long;  spike  cylindrical,  curved,  narrowed  upward:  glume 
3  lines  long,  acununate;    lemmas  2\''-2  lines  long,  pointed,  scarious. 

Salt  marshes,  San  Francisco  Bay  south  to  San  Diego;  introduced  from 
Europe. 

Loes. — Pinole  Creek  Valley,  Davy  6653;  Ballona  River,  Abramf  2567;  Oceanside,  Parish 
4446;   San  Diego,  Orctitt. 

Refs. — MoNERMA  CYLINDRICA  Coss.  &  Dur.  Expl.  Alger.  2:  214.  1867.  Lepturus  cylindricns 
Trin.  Fund.  Agrost.  123.  1820;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  73.  1901;  Abrams,  Fl.  Los 
Ang.  58.  1904.     BottbocUia  cylindrica  Willd.  Sp.  PI.  1 :  464.  1797. 

65.  LEPTURUS  R.  Br. 

Spikelets  1  or  2-flowered,  solitary  at  the  nodes,  embedded  in  the  articulated 
rachis.  Glumes  2,  placed  in  front  of  the  spikelet  and  enclosing  it,  coriaceous, 
5-nerved,  acute,  unsymmetrical,  appearing  like  halves  of  a  single  split  glume. 
Lemmas  much  smaller  than  the  glumes,  hyaline,  keeled.  Low  annuals  with 
slender  spikes. — Species  5  or  6,  eastern  hemisphere,  1  introduced  in  California. 
(Greek  leptos.  slender,  and  oura,  tail.) 

1.  L.  incurvatus  Trin.  Culms  tufted,  decumbent  at  base,  4  to  8  inches  high  ; 
blades  short  and  narrow;  spike  3  to  4  inches  long,  cylindrical,  curved;  spike- 
lets 31/0  lines  long,  pointed. 

^ludflats  and  salt  marshes.  ;\Iarin  Co.  to  San  Diego;  also  adventive  on  bal- 
last on  the  Atlantic  Coast.    Litroduced  from  Europe. 

Locs. — Pt.  Reyes,  Davy  6774 ;  Martinez,  Dary  6674 ;  Santa  Barbara.  Hitchcock  2560 ;  Ven- 
tura, Cha-^e  5588;  Santa  Catalina  Island,  Brandegee  54;  Old  Town,  Abrams  3544. 

Refs. — Lepturus  incurvatus  Trin.  Fund.  Agrost.  123.  1820;  Davy  in  Jepson,  Fl.  W.  Mid. 
Cal.  73.   1901;   Abrams,  Fl.  Los  Ang.  5S,   1904. 

66.     SCRIBNERIA  Hack. 

Spikelets  l-tlowcred.  soli1,-ii-y  (ir  in  pairs,  sessile,  plaeeil  with  the  floret  lateral 
to  the  continuous  rachis.  forming  sleniler  siiik(>s.  Glumes  2.  narrow,  rigid, 
acute,  .slightly  une([ual.  strongly  keeled.  Kai'hilla  |»ri)li)nged  behind  the  floret 
as  a  very  short  stipe.     Lemiun  sliortcr  than  the  glumes,  membranaceous,  keeled. 
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2-toothed  iit  apex,  awned  between  the  teeth,  the  eallus  liairy.  PaU^a  equaling  or 
exceeding  the  lenniia.  acutely  2-toothed.  A  low  slender  amnial  with  short 
narrow  blades  and  slender  spikes. — Species  1,  California  to  Washington.  (Prof. 
F.  Lamson-Scribner,  an  emiaent  American  agrostologist.) 

1.  S.  bolanderi  Ha<'k.  Culms  3  to  12  inches  high,  tufted,  erect  or  ascending; 
spike  slen<ler,  about  1 1'  lin*?  thick,  the  joints  2  to  3  lines  long. 

Sandy  or  sterile  ground,  in  the  mountains.  California  to  Washington ;    rare. 

Locs. — Bigoak  Flat,  Tuolumne  Co.,  Conydun  ;  Wawona  to  Yosemite,  Chtisc  5707;  Mariposa, 
Congdon;  Northfork,  Griffiths  4585.  4600;  Dunlap  to  Millwood,  Griffiths  4659. 

Eefs. — ScRlBNERU  BOLANDERI  Hack.  Bot.  Gaz.  11:  105.  1886;  Davy  in  Jepsun.  Fl.  W.  Mid. 
Cal.  74.  1901.  Leptiirvs  holauderi  Thurb.  in  Wats.  Bot.  C'al.  2:  322.  1880,  type  from  Russian 
River,  Bolander  4669. 

(!7.  AGROPYRON  Gacrtn. 
Spikelets  several-tiowered,  solitary  (or  rarely  in  pairs),  sessile,  placed  flat- 
wise at  each  joint  of  the  rachis,  forming  spikes.  Glumes  equal,  firm,  several- 
nerved,  usually  shorter  than  the  .spikelet,  usually  acute  or  awned.  Lemmas 
convex,  rather  firm,  5  to  7-nerved,  usually  acute  or  awned  from  apex.  Per- 
ennials.— Species  about  35.  in  all  temperate  regions.  (Greek  agros.  a  field,  and 
puros,  wheat.) 
Plants   producing   rhizomes. 

Lenuuas  scabrous-pubescent    4.      A.   siihvillosiim. 

Lemmas  glabrous. 

Blades  thin  and  flat,  sparsely  hairy  above 2.      A.   reiitiix. 

Blades  involute  in   drying,   firm,  glabrous. 

Glumes  obtuse 1.      A.  juiici  iim. 

Ghmies  acuminate    3.       A.  smithii. 

Plants  not  producing  rhizomes. 
Awn  of  lemma  short  or  wanting. 

Nodes  pubescent ;  spikelets  distant 5.      A.  parixhii. 

Nodes  glabrous;  spikelets  approximate 7.      A.  teiimiiii. 

Awn  of  lemma  as  long  as  body  or  longer. 
Awn  straight  or  slightly  spreading. 

Glumes  awned ;   spikelets  approximate 8.     A.  caiiiiiiim. 

Glumes  unawned ;  spikelets  rather  distant. 

Glumes  obtuse  or  notched;  plant  more  than  3  feet  tall 6.      .4.  larvr. 

Glumes  acute ;  plant  less  than  3  feet  tall 9.      A.  riisnji. 

Awn  widely  spreading  or  recurved. 

Glumes  acute,  awnless   10.      A.  srnhniiii. 

Glumes  awned. 

Glumes  2-nerved,  the  awns  long  and  recurved;   axis  readily  disarticulating. 

( 'ulms  erect   11-      A.  fiexuosum. 

Culms  ascending  or  spreading 12.      A.  scrihneri. 

Glumes  3   to  5-nerve<I,  the  awns  short,  straight;   axis  not   disarticulating 

13.      A.  prinahi. 

1.  A.  junceum  Beauv.  Culms  1  to  2  feet  high,  decunibcnt  at  liase.  producing 
creeping  rhizomes;  blades  involute,  firm,  smooth  below:  spike  stout,  easily 
disarticulating  at  the  joints;  spikelets  compressed,  smooth,  S  to  15  lines  long; 
glumes  oblong,  obtuse,  rather  faintly  many-nerved;  lemmas  obtuse,  awnless, 
the  midrib  sometimes  extending  as  a  point. 

Sandy  sea-coast  of  Euroiie  and  North  Africa.  The  only  specimen  from  Cali- 
fornia was  collected  at  the  outlet  of  Lake  Merced,  near  San  Fram-isco.  by  -I.  \V. 
Congdon.  This  is  the  form  with  large  spikelets  about  1  inch  long  ( fi  niarro- 
stachyum  Lange).  which  however  is  scarcely  worthy  of  varietal  rank. 

Refs. — Agropyron  juxceum  Beauv.  Ess.  Agrost.  102,  146.  1812.  Trilinim  junrciun  L.  Mant. 
2:  327.  1771. 
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2.  A.  repens  Beauv.  Quack-grass.  Culnis  1  to  4  feet  high,  from  a  bright 
yt'Ilow-gffcii  (Tceping  scaly  rhizome:  lilades  thin,  tlat,  sparsely  pilose  above; 
spike  2  to  6  inches  long;  spikelets  about  5-flowered,  5  to  7  lines  long;  glumes 
4  to  5  lines  long,  acuminate  or  awn-pointed,  strongly  nerved;  lemmas  5  lines 
long,  glabrous  or  scabrous,  strongly  nerved,  pointed  or  awned. 

A  common  and  troublesome  weed  in  the  eastern  U.  S.,  rare  on  the  Pacific  coast; 
introduced  from  Europe.    San  Francisco  in  uardens,  BoJatidcr  1510. 

Rpfs. — AOROPYRON  REPENS  Beauv.  Ess.  Agrost.  102,  146.  1812.  Triticum  repens  L.  Sp.  PI.  86. 
1T.)3;  Thurb.  in  Wats.  Bot.  Cal.  2:  323.  1881).  Ai/ropyroii  richardsoni  [Schrad.  misapplied  by] 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  76.  1901. 

3.  A.  smithii  Rydb.  Plant  usually  glaucous,  from  gray  or  tawny  creeping 
scaly  rhizomes;  culms  1  to  5  feet  high,  rigid;  blades  bluish  green,  scabrous, 
firm,  striate,  becoming  involute;  spikelets  7  to  Deflowered,  somewhat  distant, 
glabrous  or  nearly  so,  acute,  compressed,  divergent,  sometimes  in  pairs:  glumes 
acuminate,  V-;  fo  %  as  long  a.s  spikelet,  the  nerves  usually  faint;  lemmas 
mucronate  or  awn-pointed,  hard,  faintly  nerved. 

Dry.  especially  alkaline  soil;  Modoc  Co.  (Smoke  Creek.  Oriffitlis  d-  Tluntcr 
489)  north  to  Vancouver  Island  and  east  to  Michigan  and  Kansas. 

Refs. — AfiROPYRON  SMITHII  Rydb.  ilcm.  N.  Y.  Bot.  Gard.  1:  64.  Feb.  1900.  .4.  occideiitale 
.Sc-ribii.   r.  S.   n.-jit.  .Vgr.  Div.  Agrost.  Cire.  27:   9.  Dee.  1900. 

4.  A.  subvillosum  E.  Nels.  Culms  IVo  to  3  feet  high,  from  creeping  rhi- 
zomes; blades  narrow,  mostly  inAolute,  scabrous;  spike  erect,  2  to  ■")  inches 
long;  spikelets  few-flowered,  about  i-  inch  k)ng;  glumes  lanceolate,  the  first 
narrow.  3  to  fi-nerved.  4  lines  long,  the  second  i>roadcr.  5  to  7-nerved,  4io  lines 
long;  Icunnas  4  to  5  lines  long,  more  or  less  si'al)rous-pul>escent.  acute  or  awn- 
|ioiiited. 

Lassen  Co.  (mountains  south  of  Dixie  Valley.  Hak(r  tf-  Xiitfiiig  in  1894)  north 
to  Washington  and  east  to  Saskatchewan  and  Colorado. 

Kefs. — Agropyrox  subvillosum  E.  Nels.  Bot.  Gaz.  38:  37S.  1904.  Triticum  repens  L.  var. 
subrillnsiim  Hool?.  Fl.  Bor.  Am.  2:   254.   1840. 

o.  A.  parishii  Scribn.  &  Smith.  Culms  3  to  4  feet  high,  without  rhizonu-s, 
the  nodes  pubescent;  blades  flat;  spike  narrow,  as  much  as  foot  long;  spike- 
b-ts-narrow,  distant,  mostly  shorter  than  the  internodes  of  the  rachis.  about 
■■'4  inch  long;  glumes  about  8  lines  long,  several-nerved,  acute,  more  than  l/o 
as  long  as  spikelet;  lemmas  smcioth,  faintl.v  nerved,  short-awned  or  awn- 
]i(iinted. 

Only  kiKiwn  from  California.  Pico  P>lanco,  ^lonterey  Co..  Dari/  7364;  San 
IVroardino  Mts..  ParisJi  20:54.  2238.  4180. 

Refs. — A(;ropyron  parishii  Seribn.  &  Smith,  U.  S.  I^ept.  .\gr.  Div.  .^grost.  Bull.  4:  28. 
Is:i7.  ly|ic  I'iirish  2(\'A;  Abrams,  Fl.  Los  Ang.  .^9.  1904. 

(!.  A.  laeve  ITitchc  n.  comb.  Culms  4  to  o  feet  high,  without  riiizomcs; 
M:iilcs  flat  ;  spike  ;is  much  as  a  foot  long;  spikelets  distant,  usually  shorter 
than  tlie  internodes  of  the  rachis;  glumes  obtuse,  several-nerved,  about  5  lines 
long;    lemmas  about  o  lines  long,  long-awned;    awn  VL'  to  1  inch  long. 

Only  known  from  California.  Clinton.  Hansen  1767;  Dunlap  to  Millwood. 
Griffidis  4686;   '-p^x.  Herb.  State  Normal  School,  San  Jose.  Xorton  in  1879. '" 

Refs. — AoROPYRON  LAEVE  Hitplip.  .1.  parishU  Scribn.  &  Smith  var.  laere  Seribn.  &  Smith, 
r.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  4:  28.  1897,  type  Palmer  414  in  Gray  Herbarinm  collected 
ill  187.5  at  Fowley's,  Cuyamaca  Mts. :  Abrams.  Fl.  Los  Ang.  .59.  1904. 

7.  A.  tenerum  Vasey.  Culms  erc'l.  tufted.  2  to  4  feet  liigh.  without  rhi- 
zomes;   bJadrs  narrow.  Hat  oi'  involute;    spike  cylindrical,  slender,  crcrt.  4  to 
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6  inches  long;  gluiiies  firm,  nearly  as  long  as  the  spikelet,  gradually  tapering 
iuto  an  awned  point ;   lemmas  short-awned. 

Open  woods,  rocky  slopes  and  upland  plains,  in  the  region  of  ilt.  Shasta,  in  the 
Sierra  Nevada  and  in  the  southern  moiuitains;  also  in  Yolo  Co.  {Blankinship  43) 
and  San  INfateo  t'o.  {Bolaiider  1512)  ;  extends  north  to  Alaska  and  east  to  Labra- 
dor and  New  England.  The  following  speeimens  have  thicker  spikes  with  more 
imbricated  spikelets,  the  form  (var.  longifolium)  to  which  the  name  A.  p.5eudii- 
repens  has  sometimes  been  misapplied:  Woodland.  Blankiitsliip  -i'i:  Yreka,  Bnt- 
kr  850;   San  Bernardino  i\rts..  Hall  7659;   Mt.  Pinos,  Hall  6418. 

Eefs. — Agropyrox  texerum  Vasey,  Bot.  (iaz.  10:  258.  ISSo;  Davy  in  Jcpson,  Fl.  W.  Jtid. 
Cal.  76.  1901.  Var.  lonrji folium  Seribn.  &  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  4:  30. 
1897.  Triticum  liolaceum  [Hornem.  misapplied  by]  Tliurb.  in  Wats.  Bot.  Cal.  2:  324.  1880. 
Agropyron  caninum  L.  var.  teiirrum  Pease  &  Moore,  Rliodora  12:   71.  1910. 

8.  A.  caninum  Beau^-.  Culms  erect.  ]  to  3  feet  high,  without  rhizomes; 
blades  flat,  rather  lax,  1  to  3  lines  wide,  scabrous;  spike  more  or  less  nodding 
at  apex,  rather  dense,  3  to  6  inches  long;  spikelets  6  to  7  lines  long;  glumes 
pointed  or  awned;  lemmas  3  to  5-ner^■ed ;  awn  straight,  or  somewhat  spread- 
ing, once  or  twice  the  length  of  the  lemma. 

Dry  hillsides  and  mountain  meadows,  in  the  Sierra  Nevada  and  southern 
mountains.,  also  in  the  Santa  Lucia  Mts.  (Davy  7647,  7713)  ;  extends  east  to 
Colorado  and  north  to  Alaska  and  Greenland. 

Refs. — AiiROPYKUx  CAXIXUM  Beauv.  Ess.  Agrost.  102.  1812.  Triticum  caniiiuin  L.  Sp.  PI. 
86.  1753;   Tburb.  in  Wats.  Bot.  Cal.  2:   324.  1880. 

!).  A.  vaseyi  Scribn.  &  Smith.  Culms  slender,  2  to  3  feet  high,  without  rhi- 
zomes; blades  narrow,  involute,  erect,  smooth;  spike  slender,  2  to  4  inches 
long;  spikelets  rather  distant.  5  to  8  lines  long;  glumes  3  to  5  lines  long,  acute, 
but  not  awned,  thin,  scarious  at  margin  and  tip.  strongl.v  3  to  5-nerved;  lemmas 
faintly  nerved,  terminating  in  a  slender,  finally  liorizontall.y  spreading  awn  as 
much  as  %  inch  long. 

Rocky  or  arid  hillsides,  northeastern   California,  to   Alberta,   ilontana   and 

New  Mexico. 

Locs. — Klamathon,  Cupelaiid  3542;  Forestdale,  Bal'cr  4'  Nutting,  Davy;  Warner  Mts., 
Griffiths  4'  Hunter  464;  Modoc  Nat.  For.,  Hatton  150;  Jess  Valley  to  Blue  Lake,  Modoc  Co., 
Griffiths  4-  Hunter  402;   Dixie  Mts.,   Baler  <>'■  Nutting;  Amedee,  Davy. 

Refs. — Agropyrox  v.^seyi  Scribn.  &  Smith  IT.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  4:  27.  1S97. 
Triticum  strigosvm  [Lessing,  misapplied  by]  Thurb.  in  Wats.  Bot.  Cal.  2:  324.  1880.  The 
specimen  in  the  Gray  Herbarium  described  by  Thurber  was  collected  by  J.  G.  Lemnion  in 
"Sierra,    Nevada   Co." 

10.  A.  scabrum  Beauv.  Culms  3  to  4  feet  high,  without  rhizomes;  blades 
fiat;  spike  G  to  8  inches  long;  spikelets  rather  distant,  about  %  inch  long; 
glumes  about  ^j  inch  long,  aliout  7-nerved.  short-awned;  lemmas  about  i^ 
inch  long,  faintl.v  nerved,  terminating  in  a  long  stout  spreading  awn  as  nnu-li 
as  fi/o  inches  long. 

The  only  specimen  seen  is  Bolaudm-'s  no.  6468.  collected  soutli  side  of  Eel 
Ridge.  It  agrees  fairly  well  with  a  specimen  from  Hunter's  River,  New  South 
Wales,  collected  l>y  tin-  Wilkes  Exjiedition,  but  differs  from  most  of  the 
Australian  specimens  of  A.  scabrum  in  having  longer  glumes.  It  resembles 
A.  arizonicum  Scribn.  &  Smith,  which,  however,  has  shorter  glumes.  The  Cali- 
fornia specimen  is  tentatively  referred  to  the  Australian  A.  scabrum  until  the 
species  can  be  more  thoroughly  studied. 

Refs. — Agropyrox  scabrum  Beauv.  Ess.  Agrost.  102.  1S12;  Davy  in  Jcijsun,  Fl.  \V.  Mill. 
Cal.  76.  1901.  Triticum  scabrum  R.  Br.  Proilr.  17S.  ISIO.  Fisfu-a  scahra  Labill.  Nov.  H.iU. 
PI.   1:    22.  1S04. 
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11.  A.  flexuosum  Piper.  Culms  2  to  3  feet  high,  slender,  witlioiit  rhizomes; 
sheaths  smooth ;  blades  short,  tiat  or  loosely  iuvolute ;  spike  3  to  4  inches  long, 
tiexuous,  long-exserted,  the  rachis  disarticulating;  spikelets  sometimes  in 
pairs ;  glumes  subulate  or  narrowly  lanceolate,  mostly  2-nerved,  narrowed  into 
a  slender  spreading  awn  \-2  to  1  inch  long;  lemmas  4  lines  long,  smooth  and 
rounded  below,  5-nerved  and  somewhat  scabrous  above,  tipped  with  a  slender 
spreading  awn  about  an  inch  long. 

Mountain  slopes,  Modoc  Co.  (Warner  Mts.,  Gri/Jifhs  rf-  Hinder  468)  to  Wash- 
ington and  Idaho. 

Eefs. — Agropyron  flexuosum  Piper,  Proc.  Biol.  Soc.  Wash.  IS:  149.  1905.  Sitanion 
flexuosum  Piper,  Erythea  7:  99.  1899. 

12.  A.  scribneri  Vasey.  Culms  ascending  or  spreading,  i/>  to  11/4  feet  high ; 
blades  short,  tlat,  rather  thin,  mostly  basal;  spike  shoi't  and  thick,  1  to  2  inches 
long,  readily  disarticulating  at  the  joints;  spikelets  rather  closely  imbricated, 
somewhat  divergent,  about  5  lines  long,  few-flowered ;  glumes  narrow,  rigid, 
2-nerved.  gradually  narrowed  into  a  horizontally  spreading  awn  i/o  to  %  inch 
long;  lemmas  nerved  toward  tip,  terminating  in  awns  similar  to  those  of  the 
glumes  but  somewhat  longer. 

Rocky  slopes,  mostly  above  9000  feet,  Mt.  Dana  {Congdon  in  1898)  to  ]\I()utaua 
and  south  to  Arizona  and  New  Mexico. 

Ref.— Agropyron  scribneri  Vasey,  Bull.  Torr.  Club  10:   128.  1883. 

13.  A.  pringlei  Hitclic.  n.  comb.  Culms  1  to  II/2  feet  high ;  blades  usually 
flat,  short;  spike  2  to  4  inches  long,  not  disarticulating,  the  spikelets  falling 
from  the  rachis;  glumes  lanceolate,  3  to  5-nerved,  ending  in  a  short  straight 
awn :   lemmas  ending  in  stout  horizontally  spreading  awns  about  %  inch  long. 

Gravelly  slides  and  rocky  slopes  at  7000  to  12,000  feet  elevation  in  the  Sierra 
Nevada :    also  in  Wyoming. 

Locs. — Webber  Lake,  Leiherg  5244;  Carson  Pass,  Brewer  2118;  Mt.  Tallae,  Hitchcock  3152; 
Pyramid  Peak,  Ball  ^  Chandler  4718;  Sequoia  Nat.  Park,  HitchcocTc  3385;  Little  Kern  River, 
Piirpus  5515. 

Refs. — Agropyron  pringlei  Hitehc.  A.  gmelini  Scribn.  &  Smith  var.  pringlei  Scribn.  & 
Smith,  IT.  S.  Dept.  Agr.  Div.  Agrost.  Bull,  4:  31.  1897,  type  from  above  Summit  Valley, 
Pringle. 

68.  HORDEUM  L.  Wild  Barley. 
Spikelets  1-tlowered,  3  together  at  each  joint  of  the  rachis,  the  middle  one 
sessile  and  perfect,  the  lateral  usually  pediceled,  often  reduced  to  awns.  Glumes 
equal,  rigid,  narrow-lanceolate,  subulate  or  setaceous,  usually  elongated  and 
awn-like,  the  3  pairs  simulating  an  involucre  around  the  central  perfect  floret. 
Rachilla  prolonged  behind  the  palea  as  an  awn,  sometimes  with  a  rudimentary 
floret.  Lemma  of  central  floret  obscurely  5-nerved,  tapering  into  an  awn. 
Palea  with  its  back  toward  the  rachis.  Cespitose  annuals  or  perennials  with 
dense  terminal  bristly  spikes  disarticulating  at  maturity,  the  joints  falling  with 
the  spikelets  attached. — Species  about  16.  temperate  regions  of  both  liemi- 
spheres.     (The  ancient  Latin  name  for  barley,) 

Plants  perennial;  awns  as  much  as  2  inches  long 1.      H.   juhaliim. 

Plants  annual. 

Glumes  or  some  of  them  ciliate 5.     H.  murinum. 

(Humes  not  ciTate. 

Glumes  of  fertile  spikelet  d'lated  iiliovc  the  base ' 2.      H.  pu.siUum. 

(ilumes  not  dilated. 

Glumes  very  scabrous  3.      H.  nodosum.. 

Glumes  glabrous   or  m'nutely   scnlirous 4.       H.    r/ussoneanum. 
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1.  H.  jubatum  L.  Perennial;  eulms  erect,  or  deeuiiibent  at  base,  ]  to  2  feet 
high ;  blades  21/0  Hues  wide,  scabrous ;  spike  uodding,  2  to  4  iuches  long,  about 
an  inch  wide,  soft;  lateral  pair  of  spikelets  each  reduced  to  1  to  3  spreading 
awns;  glumes  of  perfect  spikelets  awn-like.  1  to  2^1>  inches  long,  spreading; 
lemma  3  to  4  lines  long  with  an  awn  as  long  as  the  glumes. 

Open  ground,  fields  and  waste  places,  north  to  Alaska  and  east  to  Ontario 
and  Kansas ;  often  a  troublesome  weed  in  alfalfa  fields  in  the  Rocky  ilountain 
region. 

Loes. — Honey  Lake  Valley,  Ihny  3209;  .Suisuii  iiiarslies.  Ddiy  4118;  Lancaster,  Elmer  S'MS; 
San  Bernardino  Mts..  Parish  Brof:.  1540. 

Refs.— HORDEUM  JUBATUM  L.  Sp.  PI.  85.  17.13;  Tlunb.  in  Wats.  Bot.  Cal.  2:  32.5.  18S0. 

2.  H.  pusillum  Nutt.  Annual :  culms  4  to  15  inches  high  :  blades  erect,  flat ; 
spike  erect,  1  to  3  inches  long,  ."J  to  7  lines  wide;  lateral  pair  of  spikelets 
abortive,  the  first  glume  of  each  an<l  lioth  glumes  of  the  fertile  spikelet  dilated 
above  the  base,  attenuate  into  a  slender  awn  4  to  7  lines  hmg;  glumes  very 
scabrous;   lemma  luiawned. 

Plains  and  oi)en,  especially  alkaline  ground:    San  Diego,  Baker  3682,  Orciitl 
1175;   Santa  Catalina  Island,  I'lask:  north  to  Idaho  and  eastward  to  Ohio. 
Eef. — HoRDEUM  PUSILLUM  Nutt.  Gen.  PI.  1:   87.  ISIS. 

3.  H.  nodosum  L.  Similar  to  IT.  pusillum,  but  usually  taller;  all  the  glumes 
awn-like. 

Fields,  waste  places,  and  open  ground  throughout  the  state,  north  to  Alaska 
and  east  to  Indiana ;  introduced  from  Eurasia  and  abundantly  naturalized. 

Refs. — HoRDEUM  NODO.su.\l  L.  Sp.  PI.  ecL  2.  1:  126.  1762;  Thurb.  in  Wats.  Bot.  Cal.  2:  325. 
1880;  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  82.  1901;  Abrams,  Fl.  Los  Ang.  60.  1904.  Var. 
depressum  Scribn.  &  Smith,  U.  S.  Dept.  -\gr.  Div.  Agrost.  Bull.  4:  24.  1S97;  Abrams,  Fl,  Los 
.\ng.  60.  1004. 

4.  H.  gussoneanum  I'arl.  Annual;  mlms  mimerous,  spreading  or  genicu- 
late at  base.  6  to  15  inches  high;  sheaths  and  fiat  blades,  especially  the  lower, 
more  or  less  pubescent;  spike  erect,  oblong.  V^  to  11-;  inches  long.  3  to  5  lines 
wide,  rounded  at  base;  glumes  setaceous,  glabrous  or  minutely  scabrous,  about 
1/^  inch  long;  lenmia  of  lateral  spikelets  snuill.  narrowed  into  an  awn  about  '[l-j 
lines  long;  lemma  of  central  spikelet  2^2  lines  long,  the  awn  somewhat  longer 
than  the  glumes. 

Fields  and  waste  places,  common,  north  to  \'ancouver  Island  and  east  to 
Idaho ;   introduced  from  Europe. 

Refs. — HoRDEUM  GUSSONEANUM  Pari.  Fl.  Palerm.  1:  246.  1S45;  Abrams,  Fl.  Los  Ang.  60. 
1904.  H.  maritimiim  With.  var.  gussoiiraiium  Richt.  PI.  Eur.  1:  131.  1890;  Davy  in  .Tepson, 
Fl.  W.  Mid.  Cal.  83.  1901.  H.  maritimum  With,  is  mentioned  by  .\brams  as  growing  along  the 
coast  at  San  Diego   (Fl.  Los  Ang.  60.  1904). 

5.  H.  murinum  L.  Annual;  culms  bushy-branched,  spreading;  sheaths  and 
blades  smooth;  sjuke  2  to  3  inches  long,  often  partially  enclosed  by  the  upper- 
most inflated  sheath;  glumes  of  the  central  spikelet  narrowly  spindle-forni. 
3-nerved.  long-ciliate  on  both  margins,  the  nerves  scabrous:  awn  about  an  inch 
long;  glumes  of  the  lateral  spikelets  uidikc.  the  inner  similar  to  the  central, 
the  outer  setaceous,  not  ciliate;  lemmas  all  broad.  4  to  5  lines  long,  the  awns 
somewhat  exceeding  those  of  the  ghuiu's. 

Fields  waste  places,  and  o|)en  ground,  tbrougbout  Ibe  state,  north  to  Van- 
couver Island  and  east  to  Idaho  and  Xew  ^Mexico,  rare  in  the  Eastern  States; 
introduced  from  Europe. 

Befs. — HoRDEUM  MUKIXUM  L.  Sp.  I'l.  S5.  1753;  Tlmrb.  in  Wats.  Bot.  Cal.  2:  325.  IssO; 
Davy  in  .Jep.son,  Fl.  W.  Mid.  Cal.  S3.  1901  ;   Abrams,  Fl.  Lns  Ang.  60.   1904. 
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69.     ELYMUS  L. 

Spikelets  2  to  6-flowered.  in  pairs,  sessile  ;it  the  joints  of  a  continuous  racliis. 
rarely  sinijle  or  more  than  two  together.  Glumes  equal,  usually  narrow  aii<l 
rigid,  1  to  ;5-nerved,  acute  or  awned,  placed  at  the  sides  or  close  together  in 
front  of  the  florets.  Lemmas  convex,  obscurely  5-nerved,  usually  acute  or 
awned  from  the  apex.  Erect  perennials  (except  E.  caput-medusae)  with  ter- 
minal often  bristly  spikes. — Species  aliout  25.  in  temperate  regions  of  both 
hemispheres.     (Greek  elumos,  an  ancient  name  for  a  kind  of  millet.) 

Plants  annual    1.       E.   caiiKlnu  (Inxuc. 

Plants  perennial. 

Glumes  subulate,  nearly  or  quite  nerveless. 

Lemmas  pubescent ;    plant   cinereus-pubcscent 2.       E.   c  in  ere  lis. 

Lemmas  glabrous  or  hispidulou.s. 

Plant  stout  and  tall;   blades  usually  more  than  4  lines  wide,  flat;   rli'zomes  thick;  spike 

dense   3.      E.  coiidensatti.i. 

Plant  slender;   blades  usually  less  than  2Vj  lines  wide,  involute;   rhizome  slender;   spike 

slender   4.      E.  tritifoiilcs. 

Cilumes   lanceolate,   distinctly   nerved. 

Plant  i)rodueing  rhizomes   5.      E.  areiuiriiix. 

Plant  not  producing  rhizomes. 

Awn  of  lemma  a  short  point 6.      E.  puhexreiix. 

Awn  of  lenmm  once  or  twice  as  long  as  bodj' 7.      E.  (/hiurus. 

1  E.  caput-medusae  L.  Annual ;  culms  branched  at  base,  erect  or  decum- 
bent at  base,  slender,  8  inches  to  2  feet  high;  blades  naiTow  and  short;  spike 
1  to  2  inches  long,  long-awned:  glumes  awl-shaped,  smooth,  indurated  below, 
narrowed  into  a  slender  awn  1/2  to  1  inch  long;  lemmas  lanceolate,  .'i-nerved. 
'■i  lines  long,  flat,  very  scabrous,  gradually  narrowed  into  a  tlat  awn.  2  to  4 
inches  long. 

Open  ground.  California  to  Washington;  introduced  from  Europe.  Klama- 
thou.  Copilaiul  3493;   Los  Gatos,  Hitchcock  2631, 

Ref. — Ei.VMUs  c.vPUT-MEDUSAE  L,  Sp,  PI,  S4,  1753. 

2.  E.  cinereus  Scribn.  &  Merr.  Culms  erect,  stout,  puberulent.  4  to  5  feet 
high ;  sheaths  and  blades  cinereus-pubescent,  the  hitter  with  an  indurated 
point;  sjjike  erect,  6  to  8  inches  long,  dense,  interrupted  below;  spikelets  7  to 
9  lines  long;  glumes  subulate,  about  1 1;  inch  long,  scabrous-pubescent;  lemmas 
scabrous-pubescent,  e.specially  the  apex,  faintly  nerved,  obtuse,  mui-ronatc  nr 
with  a  short  awn-point. 

The  type  is  from  Pahrump  Valley.  Nevada.  The  only  specimen  seen  from 
California  is  from  Lancaster.  Elmer  3662. 

Ref.— Elymus  cixereus  Scribn,  &  Merr,  Bull,  Torr,  Club  29:   4(i7,   1902. 

3.  E.  condensatus  Presl.  Culms  in  large  tufts,  stout,  3  to  6  feet  high,  pru 
ducing  stout  knotty  rhizomes;  sheaths  smooth;  blades  flat,  as  much  as  Id 
lines  wide ;  spike  erect,  usually  dense,  as  much  as  a  foot  long,  sometimes 
branched ;  glumes  narrowly  lanceolate  or  subulate,  awn-pointed,  usually  only 
1-nerved.  or  nerveless;  about  as  long  as  the  first  lemnui ;  lennnas  awtdess  or 
nuicronate. 

Dry  plains  and  hillsides  and  along  gullies  and  ditches,  southern  California 
to  British  Columbia  and  .Mberta.  and  east  to  Nebraska.  In  California  found  es])e- 
cially  in  the  coastal  region  from  San  Francisco  southward.  A  botanic  garden  s])eci- 
inen  from  Davy,  said  to  have  been  culti\'at(>(l  at  Hcrkcley  from  seeil  froiii  San 
Hmigdio  Canon.  Kern  Co.,  aiul  a  second  cult  i\' a  led  s|iecimi'n  of  whir  h  the  sonrre 
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is  not  given,  have  very  compound  panicles,  about  13  inches  long  and  3  inches 
wide. 

Var.  pubens  I'iper.  Sheaths  and  blades  pubescent. — Santa  Barbara,  Hilxhcock 
2582;    also  in  Washington. 

Eefs. — Elymus  condensatus  Presl,  Eel.  Haenk.  1:  265.  1830,  type  from  Monterey,  HaenJce ; 
Thurb.  in  Wats.  Bot.  Cal.  2:  326.  1880;  Da^7  in  Jepson,  Fl.  W.  Mid.  Cal.  78.  1901;  Abrams, 
Fl.  Los  Aug.  61.  1904.      Var.  PUBEXS  Piper,  Erythea  7:   101.  1901. 

4.  E.  triticoides  Buckl.  Culms  usually  glaucous.  2  to  4  feet  tall,  usually  in 
large  masses,  from  extensively  creeping,  scaly  rhizomes;  sheaths  smooth  or 
scabrous;  blades  narrow,  mostly  1  to  3  lines  wide,  fiat  or  soon  involute;  spike 
erect,  slender,  sometimes  branched;  glumes  subulate,  5  to  7  lines  long;  lemmas 
3  to  5  lines  long,  glabrous,  short-pointed. 

iloist  bottomland  and  alkaline  soil,  throughout  the  state,  conunoner  in  the 
southern  pdrtion  :   north  to  AVashingtou  and  east  to  Colorado  and  Arizona. 

V"ar  pubescens  llitchc.  n.  var.  Sheaths  and  involute  blades  hirsute-pubescent. 
—  (Et  laminae  involutae  et  vaginae  hirautae.) — Type  in  the  National  Her- 
barium, collected  at  Griffin,  Ventura  Co.,  by  Elmer  (no.  3748).  No  other 
specimens  have  been  observed. 

Befs. — Elymus  triticoides  Buckl.  Proc.  Acad.  Phila.  1862:  99.  1863;  Davy  in  Jepson, 
Fl.  W.  Mid.  Cal.  78.  1901;  Abrams,  Fl.  Los  Ang.  61.  1904.  E.  condensatus  Presl  var. 
triticoides  Tburb.  in  Wats.  Bot.  Cal.  2:  326.  1880.  E.  orevttianus  Vasey,  Bot.  Gaz.  10:  258. 
1885,  type  from  San  Diego,  Orcutt ;  Abrams,  Fl.  Los  Ang.  62.  1904.  Agropyron  arenicolum 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  76.  1901,  type  from  Pt.  Reyes,  Davy  6879;  the  following 
dwarfed  seaeoast  specimens,  6  to  10  inches  high,  also  belong  to  this:  Pt.  Reyes,  Daiy  6781; 
mouth  of  Salinas  River,  Davy  7548;  Pacific  Grove,  Hitchcocl  2608;  Monterey,  Davy  7272;  Pt. 
Sur,  Davy  7752. 

5.  E,  arenarius  L.  Culms  stout,  sniooth,  or  pubescent  above,  glaucous,  2 
to  4  feet  high  from  creeping  rhizomes;  sheaths  and  blades  smooth  or  the  latter 
scabrous  above ;  spike  erect,  dense,  3  to  10  inches  long ;  glumes  lanceolate,  flat, 
many-nerved,  scabrous  or  pubescent,  5  to  10  lines  long,  acuminate,  awnless, 
about  as  long  as  the  spikelet;  lemmas  about  as  long  as  glumes,  scabrous  or 
felty-pubescent,  acuminate  or  mucronate. 

Sand  dunes  along  the  coast:  Santa  Cruz,  Anderson:  San  Mateo  Co.,  Elmer 
4770;   Westport,  Congdon.      Northern  coasts  of  North  America  and  Eurasia. 

Refs.— Elymus  arenarius  L.  Sp.  PI.  83.  1753;  Thurb.  in  Wats.  Bot.  Cal.  2:  326.  1880; 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  77.  1901. 

G.  E.  pubescens  Davy.  Cidms  1  to  3  feet  high;  scabrous,  sheaths  scabrous 
and  pubescent;  blades  flat  or  loosely  involute,  short;  spike  2  to  4  inches  long; 
glumes  linear-lanceolate,  flat,  acuminate,  unawned,  about  6  lines  long,  sca- 
brous, about  5-nerved ;  lemmas  scarcely  as  long  as  the  glumes,  short-awned. 

Pt.  Arena,  Davy  6028  (the  only  specimen  in  the  National  Herbarium),  to 
Pt.  Reyes. 

Ref. — Elymus  pubescens  Davy  in  Jepson.  Fl.  W.  Mi.l.  Cal.  78.  1901.  type  from  Pt. 
Reyes,  Davy. 

7.  E.  glaucus  Buckl.  Culms  erect.  2  to  4  feet  high,  without  rhizomes; 
sheaths  smooth  or  scabrous;  blades  flat,  as  much  as  5  lines  wide,  scabrous 
on  both  surfaces,  sometimes  narrow  and  more  or  less  involute;  spike  erect, 
usually  dense,  long-exserted,  2  to  6  inches  long,  rarely  longer;  glumes  about  as 
long  as  the  spikelet,  lanceolate.  4  to  G  lines  long,  acuminate  or  awn-pointed, 
with  2  to  4  scabrous  nerves;  lemmas  awned.  the  awn  1  to  2  times  as  long  as 
the  body. 

Open  woods,  copses,  and  dry  hillsides,  throughout  the  state,  north  to  Alaska 
and  cast  to  Jlichia'an  and  ^Missouri. 
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Var.  jepsoni  Davy.  Distinguished  by  the  more  or  less  pubescent  sheaths  and 
lilades. — Dry  woods  and  ravines,  known  only  from  California. 

Locs. — Ft.  Bragg,  Davy  4'  Blasdale  6136;  Albion,  Davy  <j-  Blasdale  6065;  Clovenlale, 
Hitchcock  2684;  Sau  Rafael,  Bolaiider  2284;  Mt.  Tamalpais,  Piper  6312;  Yosemite  Xat.  Park, 
Uilchcock  3353;  Northfork,  Griflitlis  6650;  Acton,  Elmer  3750;  San  Bernardino  Mts.,  Abrams 
2762 ;   San  Jacinto  Mts.,  Farixh  Bros.   1014. 

Bet's. — Elymus  glaucus  Buekl.  Proc.  Acad.  Phila.  1862:  99.  1863;  Davy  in  Jepson,  Fl. 
\V.  Mid.  Cal.  78.  1901;  Abrams,  Fl.  Los  Ang.  62.  1904.  E.  sibiricus  [L.  misapplied  by] 
TUurb.  in  Wats.  Bot.  Cal.  2:  326.  1880.  E.  angvsiifoUus  Davy  in  Jepson,  Fl.  W.  Mid.  Cal. 
SO.  1901,  type  from  San  Francisco,  Davy.  Var.  raespitosus  Daw  in  Jepson,  Fl.  W.  Mid.  Cal. 
81.  1901,  type  from  Berkeley  Hills,  Davy.  E.  glaucus  Buckl.  var.  breviaristatus  Davy  in 
Jepson,  Fl.  W.  Mid.  Cal.  79.  1901,  type  from  Pt.  Keyes,  Davy.  Var.  maximus  Davy  in  Jepson, 
11.  W.  Mid.  Cal.  79.  1901,  type  from  Napa  Valley,  Jepson.  Var.  tenuis  Vasey,  Contr.  Nat. 
Herb.  1:  280.  1893.  Var.  JEPSONi  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  79.  1901,  type  from  Napa 
A'alley,  Jepson.  E.  hispididus  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  79.  1901,  type  from  Olenia, 
Davy  4306b.  E.  divergens  Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  80.  1901,  type  from  Petaluma, 
Davy  4037.  E.  veluUnus  Scrib'n.  &  Merr.  Bull.  Torr.  Club  29.  466.  1902,  type  from  Deep 
Creek,  San  Bernardino  Mts.,  Abrams  2056.  E.  parishii  Davy  &  Merr.  Univ.  Cal.  Publ.  Bot. 
1 :  58.  1902,  type  from  Mt.  San  Jacinto,  Hall  2097. 

Elymus  glaucus  is  variable  in  habit  and  some  of  its  forms,  as  seen  from  the  above  synonymy, 
have  received  varietal  names  and  others  have  been  considered  distinct  species.  Var.  breviaris- 
tatus Davy  has  short-avvned  spikelets;  var.  tenuis  Vasey  is  a  slender  form;  var.  ma.rimus  Davy 
is  a  large  form  with  blades  as  much  as  8^4  lines  wide.  Elymus  angustifolius  Davy  and  E. 
angustifolius  var.  caespitosus  Davy  appear  to  be  narrow-leaved  forms  of  E.  glaucus.  I  have 
licen   unable  satisfactorilj-   to  separate  any   of   these  as  distinct   species. 

70.     SITANION  Raf. 

Spikelets  2  to  several-tlowered,  in  2"s  or  3's,  rarely  solitary,  at  eaoli  joint  of 
tlie  articulate  rachis.  Glumes  entire,  bifid  or  several-parted,  narrow  or  seta- 
ceous, long-awned.  Lemmas  long-awned.  Tufted  perennials  with  bristly, 
readily  disarticulating  spikes. — Species  about  12,  western  North  America. 
(Greek  sitos,  grain  for  food.) 

Glumes  eleft   or  parted  into  3   to  many   lobes. 

Awn  of  lemma  1%  to  4  inches  long 2.      S.  juhatum. 

Awn  of  lemma  7  to  10  lines  long 3.      S.  breriaristatum. 

Glumes  entire  or  2-clcft  or  2-parted. 

(ilunies,  or  some  of  them,  3-nerved 1.      S.  hanseni. 

Glumes  2-nerved. 

Glimics  entire    6.       S.    ealifornicum. 

Glumes,  or  some  of  them,  bifid. 

Plants  alpine,  mostly  less  than  8  inches  high;   awns  usually  about   1   inch   long 

4.      .S'.  minus. 

Plants   of   medium   altitudes,   mostly   more   than    S    inches   tall;    awns   usually    I'o    to   2 

inches  long 5.      .S'.  glabrum. 

1.  S.  hanseni  J.  G.  Smith.  Culms  rather  slender,  loosely  tufted;  sheaths 
smooth  or  scabrous;  blades,  tlat  or  involute;  spike  rather  slender,  2  to  3  inches 
long;  glumes  narrowly  lanceolate,  some  of  them  1-nerved  and  entire,  others 
broader  and  3-nerved,  often  bifid;  lemmas  smooth,  scabrous  toward  apex.  4 
lines  long;   awns  erect,  about  an  inch  long. 

.\  rare  species  only  known  from  California.  The  hal)itat  is  not  given  on  any 
of  the  specimens  cited  below. 

Loes. — Agricultural  Station,  Amador  Co.,  Hansen  1742;  Santa  Lucia  Mts.,  Davy  7717; 
Tassajara  Hot  Springs,  Elmer  3307;  Templcton,  Davy  7583,  7586,  7592,  7593,  7594;  Temescal 
Mts.,  Abrams  1814. 

Kefs. — SiTANlON  HANSENI  J.  G.  Smith,  U.  S.  Dejit.  Agr.  Div.  Agrost.  Bull.  18:  20.  1899, 
based  on  Elymus  hanseni.  Elymus  hanseni  Scribn.  (T.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  11: 
56.  1898,  type  Hansen  1742.  Sitanion  anomalnm  J.  G.  Smith,  II.  S.  Dept.  Agr.  Div.  Agrost. 
Bull.  18:  20.  1899,  type  from  Pasadena,  Allen;  Abrams,  Fl.  Los  Ang.  64.  1904. 
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2.  S.  jubatum  J.  G.  Smith.  Culms  erect,  1  to  2  feet  high,  rarely  taller; 
.■sheaths  smooth,  scabrous  or  villous-pubeseent :  blades  flat,  often  becoming 
iuvolnte,  smooth  or  usually  more  or  less  pubescent,  at  least  on  upper  surface, 
usually  not  over  ly^  lines  wide;  spike  erect,  dense,  1  to  3  inches  long,  thick 
and  bushy  from  the  numerous  long  awns;  glumes  split  into  3  or  more  lobes  or 
divisions,  each  extending  into  a  long  awn;  lemmas  mostly  4  to  5  lines  long, 
smooth,  or  scabrous  toward  apex,  the  awns  and  those  of  the  glumes  ly^  to  4 
inches  long. 

Rocky  or  l)rushy  hillsides  and  open  dry  woods  and  plains.  California  to 
Washington. 

As  here  understood  tlie  species  includes  the  following. — The  original  .S.  jiihatiim  of  Wash- 
ington, with  tall  stout  culms  and  large  spikes  with  awns  about  4  inches  long  (Ojai  Valley, 
Ventura  Co.  Eubby  48)  :  S.  villosum,  with  villous-pubeseent  leaves,  and  awns  2  to  3  inches  long 
(Modoc  Co.,  Davy;  Sonoma  Co.,  Samufls  22.5;  Solano  Co.,  Heller  5580;  Alameda  Co.,  Bieuer 
1220;  Santa  Clara  Co.,  Elmer  5047;  Stanislaus  Co.,  Elmer  4852;  Northfork,  Griffitlis  4634; 
Santa  Lucia  Mts.,  Davy  7681 ;  Templeton,  Davy  7601 ;  Tehachapi,  Chase  5742 ;  Ramona. 
Brandegee  88)  :  S.  miiltisetum,  similar  to  S.  jubatum  but  culms  lower  and  awns  shorter,  com- 
mon in  the  Coast  Ranges  from  the  San  Francisco  Bay  region  southward,  intergrading  with 
the  typical  form  and  also  with  S.  villosum:  and  S.  poUjanthrix ,  more  or  less  pubescent,  and 
having  awns  IV^  to  2  inches  long,  a  few  scattere<l  specimens  resembling  the  type  of  S.  polyan- 
thrix  (Yreka,  Butler  823;  Modoc  Co.,  Griffltlis  <J-  Hu)iter  482;  Di.xie  Mts.,  Davy;  Vacaville. 
Jepsoii  4247;  Los  Gatos,  Heller  7498,  Hitchcock  2640;  Mariposa  Co.,  Congdon;  Cuyamaca 
Mts.,  Brandegee  111).  The  California  specimens  so  intergrade  that  it  has  been  impossible 
to  separate  satisfactorily  these  forms. 

Refs.— SlT.\Nl0N  JUB.\TUM  J.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  18:  10.  1899; 
Abrams,  Fl.  Los  Ang.  63.  1904.  S.  villostim  J.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull. 
IS:  11.  1899.  S.  multisetum  J.  G.  Smith,  U,  S.  Dept.  Agr.  Div.  Agrost.  Bull.  IS:  11.  1899. 
type  Coville  cj-  Ftmstoii  1121;  Abrams,  Fl.  Los  Ang.  63.  1904.  .S.  polyanlhrix  .].  G.  Smith, 
V.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  18:  12.  1899,  based  on  Polyaiithrix  hystrix.  Polyanthrix 
hystrix  Nees,  Ann.  Nat.  Hist.  1:  284.  1838,  type  from  California,  Douglas.  All  the  Cali- 
fornia species  are  included  under  Elymus  sitaiiioit  Schult.  by  Thurber  (Wats.  Bot.  Cal.  2:  327. 
1880)   and  Davy  (Jepson,  Fl.  W.  Mid.  Cal.  81.  1901). 

3.  S.  breviaristatum  J.  G.  Smith.  Culms  1  to  l^-;  feet  high;  slieaths  gla- 
brous, slightly  scabrous,  the  lower  papery;  Idades  long,  involute;  spike  1  to  2 
iiii'hes  long;  glumes  split  as  in  8.  jubatum.  the  awns  of  glumes  and  lemmas  7 
to  111  lines  long,  spreading  or  recurved. 

A  littled\nown  species  (or  possibly  a  form  of  S.  jidiatum  i  represented  by  only 
two  specimens:    Jladison,  IliUer  5577;    Panamint  Jits.,  CoviUe  d-  Fiinslon  833. 

Ref. — SiT.\NlON  BREViARiST.^TUM  .1.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  .\grost.  Bull,  IS:  12. 
1899,  type  Coville  <^  Fuiiston  833. 

4.  S.  minus  J.  G.  Smith.  Culms  low.  much  tufted,  mostlx-  4  to  S  inches  high  ; 
sheaths  smooth  or  somewhat  scabrous,  or  puberulent.  the  old  ones  usually 
numerous  at  the  base  of  the  culms;  blades  smooth  or  pulierulent ;  spike  1  to  2 
inches  long;  glumes,  or  at  least  some  of  them,  bifid  from  near  the  base;  lemmas 
smooth;    awns  about   an   inch  long,  spreading. 

Dry  hills  and  rocky  slopes,  California  to  Washington,  mostly  at  altitudes 
above  50(10  feet. 

Tjocs. — Yreka,  Butler  1278  (difl'ers  in  being  pilose,  thus  referable  to  S.  eilialum  Elmer  of 
Washington,  if  that  prove  to  be  a  distinct  species):  .Mt.  Shasta,  Brmon  372;  Last  Chance, 
Dotcn  46;  Ebbetts  Pass,  Brewer  2072;  Mt.  Lyell,  Hitehcocl-  3305;  Mt.  Pinos,  Hall  6551; 
Griffin,  Elmer  3990;  Mt.  San  Antonio,  Jhram./ 1932,  2700;  San  Gorgonio  Peak,  Hall  7633; 
San  Jacinto  Peak,  Seed  2497;   Tahquitz  Peak,   Tieed  2530. 

Refs.— SiTANiON  MINUS  J.  G.  Smith,  V.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  18:  12.  1S99,  type 
from  .T;icumba,  San  Diego  Co.,  .'^rlioeiifeldl  3277.       .'•'.  rigidum  .T.  G.  Smith,  op.  cit.    13. 
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5.  S.  glabrum  J.  G.  Smith,  ('iilms  (J  to  15  inches  high;  slieaths  smooth  or 
somewhat  seabrous;  blades  soon  iiivolnte,  glabrous  or  scabrous  below,  puberu- 
lent  above;  spike  1  to  2  inches  long,  dense;  glumes,  or  some  of  them,  bifid  to 
near  the  base;   lemmas  smooth,  the  awns  slender.  1  to  2  inches  long. 

Dry,  niostl.y  alkaline  soil,  Mt.  Pinos  north  to  Washington,  east  to  Wyoming. 

Locs. — Greuaila,  HclUr  8071;  Southern  Belle  Mine,  Mono  Co.,  HclUr  8329;  Hunter's  Raneli 
Mts.,  Inyo  Co.,  Hall  cf  Chandler  7146;  Argus  Mts.,  Purpiis  5381;  San  Francisco,  Breicer  15.53; 
Antelope  Valley,  Davy  2313;  Cuyama  White  Hills,  East  wood;  Mt.  Pinos,  HaU  6636. 

Ref.— SiTANiON  GL.4BRUM  J.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  18:  14.  1899, 
type  from  Coso  Mts..  Coville  #  Funston  914, 

(i.  S.  californicum  J.  G.  Smith.  Culms  1  to  2  feet  liigh  ;  sheaths  glabrous  or 
scabrous,  sometimes  puberulent ;  lilades  fiat  or  becoming  involute,  glabrous 
l)eneatli.  scabrous  above,  sometimes  pul)erulent;  spike  2  to  3  inches  long,  rather 
loose  and  open;  glumes  entire,  long-awned;  lemmas  smooth.  4  to  5  lines  long; 
awns  11/-!  to  21/0  inches  long. 

Gravelly  or  rocky  slopes  and  dry  open  woods,  mostl.v  at  i-ather  high  altitiules. 
from  the  southern  boundary,  northward  through  the  San  Jacinto  and  San  Her- 
nardino  mountains  and  the  Sierra  Nevada  to  Washington;  also  in  the  region 
of  Mt.  Shasta. 

Refs. — SiTANloN  CALIFORNICUM  J.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  IS:  13. 
1899,  type  from  San  Bernardino  Mts.,  Fnrish  3293;  Abrams,  Fl.  Los  Ang.  64.  1904. 

71.     HYSTRIX  :\Ioench. 

S|)ikelets  2  to  4-tiowered.  nearly  sessile,  1  to  'A  together  at  each  .joint  of  the 
coiitiinious  rachis.  and  facing  it  as  in  Elymus,  widely  divergent  at  maturity, 
(ilumes  reduced  to  short  or  miinite  awns,  the  first  usuall.v  obsolete,  both  often 
wanting  in  the  upper  spikelets.  Lemmas  convex,  rigid,  tapering  into  long 
awns  Perennials,  with  fiat  blades  and  loosely-flowered  bristly  spikes. — Spe- 
cies 4,  temperate  regions.  2  in  North  America,  1  in  Siberia.  1  in  New  Zealand, 
(Greek  hustrix.  a  porcupine,) 

1.  H  californica  Kuntze.  Culms  stout,  oi/-;  to  6  feet  high;  sheaths  hispid 
or  the  n])per  smooth;  blades  Hat,  as  nuich  as  %  inch  wide,  scabrous;  spike 
stout,  dense  and  somewhat  nodding  above,  more  or  less  interrupted  below.  5 
to  10  inches  long;  spikelets  mostly  in  pairs.  1  to  3-flowered,  on  short  callus-like 
pedicels;  glumes  wanting;  lemmas  6  to  7  lines  long.  5-nerved  above,  the 
nerves,  especiall.v  the  marginal,  ciliate-hispid  with  short  stiff  hairs;  awn  stout. 
straight,  rough,  about  10  lines  long. 

Woods  and  shaded  banks,  near  the  coast,  Marin  to  Santa  Cruz  cos. 

Locs. — Olema,  Davy  4306,  4318;  near  San  Francisco,  KcJlngij  4'-  Harford  1107;  San 
Gregorio  redwoods,  Kellogg  4-  Bran n an ;  Crystal  Lake  Springs,  Elmer  4700;  Santa  Cruz.  .(«- 
derson. 

Refs. — HvsTElx  CALIFORNICA  Kuntze,  Rev.  Gen.  PI,  778,  1891.  Gynmostirltain  ridifoniieum 
Boland. ;  Thurb.  in  Wats.  Bot.  Cal.  2:  327.  1880,  type  from  San  Francisco,  Bolandir.  As- 
perella  californica  Beal,  Cirasses  N.  Am.  2:  657.  189();  Daw  in  .Tepson,  Fl.  W,  Mid,  Cal,  81. 
1901. 

CYPERACEAE,    Sedge  Fa.milv. 

Grass-like  (ir  I'usli-likc   herbs  \\'\\\\   fihnius  roots,  maii.v  species  pereniii.-d   by 

long  rootstocks.    Stems  solid  (rarely  hollow),  usuall.v  triangular  or  terete,  coin- 

nioidj-   scajie-like   with   mostly   liasal   leaves.      Ijea\-es   alternate,   narrow,    witii 

closed  sheaths,  often  3-rnnkeil.     Flowers  one  in  the  axil  of  each  bract  (scale), 

Jepson.  Fl.  C,il.  vol.  1  (GraminoaL-  by  Hitchcock,  pp.  161-189.  .\pr.  .iO,  1912), 
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borue  in  spikelets  or  spikes  -which  are  arranged  iu  clusters,  racemes,  panicles 
or  umbels.  Perianth  none  or  represented  by  usi;ally  4  to  6  bristles.  Stamens 
1  to  3.  Pistil  1 ;  ovary  1-eelled  with  1  ovule,  the  single  style  2  or  3-cleft.  Fruit 
a  lenticular  or  3-angled  achene.  Embryo  minute  in  mealy  endosperm. — Aliout 
65  genera  and  3000  species,  widely  distributed  over  the  earth,  chiefly  as  marsh 
plants. 

Bibliog. — Clarke,  C.  B.,  Indian  Species  of  Gyperus  (Jour.  Linn.  Soc.  vol.  21,  pp.  1-202, — 
18S4).  Britton,  N.  L.,  Preliminary  List  N.  Am.  Species  of  Cyperus  (Bull.  Torr.  Club,  vol. 
13,  pp.  20.5-16,-1886)  ;  Genus  Eleoeliaris  in  N.  Am.  (Jour.  N.  Y.  Mie.  Soc.  vol.  .5,  pp.  9.5-111,— 
1889)  ;  List  of  Species  of  Seii-pus  and  Hhyncospora  in  N.  Am.  (Trans.  N.  Y.  Acad.  Sci.  vol. 
11,  pp.  74-93, — 1892).  Bailey,  L.  H.,  Preliminary  Synopsis  N.  Am.  Carices  (Proc.  Am.  Acad, 
vol.  22,  pp.  59-l.')7, — 1886).  Parish,  S.  B.,  Preliminary  Synopsis  of  Southern  California 
Cyperaceae  (a  series  of  papers  in  Bull.  S.  Cal.  Acad.  Sci.  vols.  3.5.  1904-1906).  Clarke,  C.  B.. 
New  Genera  and  Species  of  Cyperaceae  (Kew.  Bull.  .\dd.  Ser.  8, — 1908).  Kiikenthal,  Georg. 
Carieoideae  (Engler,  Pflzr.  teil  4,  ant.  20,-1909). 
Flowers  all  perfect ;    spikelets  many-tlowered,  with  1  or  2  of  the  lower  scales  empty. — SciRPEAE. 

Spikelets  flattened,  the  scales  in  2  opposite  ranks;  inflorescence  involucrate 1.     Cyperus. 

Spikelets  cylindrical,  the  scales  imbricated  around  the  axis  in  several  rows. 
Style  enlarged  or  bulbous  at  base. 

Bulbous   base   of   style   persistent    on    the   achene;    perianth   bristles   generally   present; 
spikelet  solitary,  terminating  the  naked  stem,  the  leaves  at  base  reduced  to  sheaths.  . 

2.     Eleoch.\ris. 
Bulbous    base    of    style    deciduous,    not    persistent    on    achene;    perianth    bristles    none; 

spikelets  umbellate  or  capitate,  the  stems  leafy  at  base 3.     Fimbristvlis. 

Style  not  enlarged  at   base;    perianth   bristles   usually  present. 
Scales  not  enclosing  a  bractlet ;  perennials. 

Perianth  bristles  (1  to  8)  barbed  or  none;  stamens  mostly  3;  spikelets  solitary  or 
clustered  or  in  a  compound  umbel;  stem  often  leafy  at  base  and  infioresceuce  in- 
volucrate    4.     SCIRPUS. 

Perianth  bristles  nmnerous,  naked,  long-exserted  and  silky  in   fruit;    stamens  1  to  3; 

spikelets  few,  otherwise  as  in  Scirpus 5.     Eriophorum. 

Scales  enclosing  a  minute  bractlet;    annuals 6.     Hemicakpha. 

Flowers  of  2  kinds,  perfect  and  staminate;   spikelets  few    (1   or  2,  sometimes  to  6) -flowered, 
with  3  to  several  of  the  lower  scales  empty. — Ehyncosporkae. 

Scales  2-ranked ;    style  wholly   deciduous 7.     SCHOEXUS. 

Scales  spirally  imbricated. 

Style  wholly  deciduous;   perianth   bristles   none 8.     Gladium. 

Style  or  its  base  persistent  as  a  tubercle  or  beak  on  the  achene;  perianth  bristles  commonly 

present   9.    Rhynoospora. 

Flowers  monoecious  or  sometimes  dioecious;  spikes  unisexual  or  androgynous;   achene  enclosed 
in  a  sac    (perigynium)    or  spathe. — Cariceae 10.     Carex. 

1.       CYPERUS    ]j.       G.VLINGALE. 

Annuals  or  perennials.  Stems  triangular  or  terete,  never  branched,  leafy 
at  base.  Inflorescence  subtended  by  a  conspicuous  leafy  involucre,  umbellate 
with  unequal  rays  and  a  sessile  central  spike,  or  capitate.  Flowers  in  flattened 
or  subterete  spikelets,  the  spikelets  iu  capitate  clusters  or  arranged  in  spikes 
borne  on  the  rays.  Scales  concave,  more  or  less  carinate.  2-ranked.  Perianth 
none. — Species  544,  all  continents  btit  chiefly  in  the  wai'uu^r  parts  of  the  earth. 
(Greek  Kupeiros,  the  ancient  name.) 

Style  2-cleft ;  achene  lenticular  or  at  least  not  triangular;   spikelets  flat;   scales  falling  from 
the   rachis;    rachis   not   winged. 
Spikelets  in  a  close  terminal  cluster;   scales  sharply  carinate;   achene  lenticular. 

Achene  oblong;  stamens  2;   scales  obtuse,  1  line  long 1.     C.  mclaiwstaehyus. 

Achene  ovoid;    stamens   3;    scales  acute,   2   lines   long 2.     C.   hromoides. 

Spikelets  in  an  apparently  lateral  cluster;  stamens  3;  scales  scarcely  carinate;  achene  plano- 
convex   3.     C.  laevigatus. 
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Stvle  3-cleft;   aehene  S-angled. 

Spikelets  flattened;     scales   falling   away   from  the  rachis   which   is   persistent   on  the   spike. 
Eaehis  naked  or  nearly  so,  the  scales  not  decurrent  upon  it;  stamen  1. 
Scales  not  toothed  on  back;  low  or  dwarf  annuals. 

Scales  7  to  9-nerved,  with  strongly  recurved  setaceous  tips 4.     C.  aristatux. 

Scales  obscurely   3-nerved,  with   short   recurved   tips 5.     C.   a'^uminatus. 

Scales  minutely  toothed  on  back  at  apex,  obtuse  or  merely  acute,  without  recurved  tips; 

tall  perennial 6.     C.  virens. 

Rachis  with  the  scales  decurrent  upon  it  as  narrow  searious  wings;   stamens  3. 
Wings    of    the    rachis    soon    separating    to    the    base;    annual. 

Wings   persistent    on   the   rachis 7.     C.    erythrorhiroa. 

Wings   readily   deciduous S.     C.   spharelntim. 

Wings  of  the  rachis  persistent;  perennial  by  means  of  tuber-bearing  rootstocks 

9.     C.  esculentus. 
Spikelets  not  so  strongly  fattened,  deciduous   from    (but  the  2  lowest  scales  persistent  on) 
the  spike;  wings  broad,  searious,  wholly  adnata  to  rachis;  stamens  3. 
Perennials    with    basal    tuber-like    conns;    spikelets    falling    whole;    wings    not    enclosing 

achenes   10.     C.  strigo.ws. 

Annuals;  spikelets  breaking  up  into  1-fruited  .joints;  wings  very  broad,  enclosing  achenes. 

Spikes  oblong,   compact    11.     C.   speciosus. 

Spikes  short,   loose   and  spreading 12.     C.    ferax. 

1.  C.  melanostachyus  H.  B.  K.  Annual ;  stems  very  slender,  triangular,  % 
to  1  foot  high;  leaves  elongate-tapering,  1  line  wide  or  less;  involueral  bracts 
2  or  .3,  foliaeeous,  narrowly  linear,  i/.  to  Si/o  inches  long;  spikelets  oblong.  3  to 
6  lines  long,  in  a  small  capitate  cluster;  scales  chestnut-brown,  keeled. 
3-nerved  on  back,  very  obtuse,  1  line  long;    aehene  lenticular,  sharply  beaked. 

Jackson.  Hansen  6-i4;  lower  Sacramento  Kiver,  Jepson:  San  Francisco, 
Bolander  2330;  Los  Angeles  River,  Braunton  566;  San  Bernardino,  Parish 
3811.     Mexico  south  to  Argentina. 

Refs.— Cyperus  melanostachyus  H.  B.  K.  Nov.  Gen.  &  Sp.  1:207  (181.5).  C.  diandrus 
Torr.  var.  castancus  Torr.;  Wats.  Bot.  Cal.  2:214  (1880);  var.  capitalus  Britton,  Bull.  Torr. 
Club,  13:20.=)  (1886).  Pyrreiis  meJaiiostachi/us  C.  B.  Clarke,  Contrib.  V.  S.  Nat.  Herb.  10:44(i 
(1908). 

2.  C.  bromoides  Link.  Ainuial;  stems  slender.  1  to  1%  feet  high,  exceeding 
the  few  rough-margined  leaves;  spikelets  4  to  9  lines  long;  involueral  leaves  2 
to  4,  the  longest  4  to  51/.  inches  long;  scales  acute,  yellow-brown,  about  2  lines 
long,  the  keel  3-nerved  and  the  margins  searious;  aehene  ovoid,  black,  Is  as 
long  as  scale. 

Los  Angeles  Co.  ace.  Parish ;  ^lexico  and  tropical  regions  of  the  Americas. 

Refs.— Cyperus  bromoides  Link,  Jahrb.  Berl.  1':   85   (1818);   Parish,  Bull.  S.  Cal.  Acad. 

Sci.  3:49  (1904).      C.  uiiiloides  R.  Br.  var.  Ijrotiwides  Clarke,  Jour.  Linn.  Soc.  21:60  (1884). 

3.  C.  laevigatus  L.  Perennial,  the  stems  arising  at  intervals  from  a  wiry 
rootstock ;  stems  subterete,  slender,  3  to  10  inches  high,  hardly  surpassing  the 
erect  filiform  leaves;  spikelets  2  to  5,  2  to  4  lines  long,  in  a  sessile  apparently 
lateral  cluster;  involucre  of  usually  2  l)racts,  one  long  (1  to  2  inches)  and 
erect,  in  continuation  of  stem,  the  other  short  (3  or  4  lines  long)  or  wanting: 
rachis  deeply  pitted  transversely :  scales  orbicular.  3-nerved  in  middle,  a 
brown  blotch  on  each  side,  closely  imbricated,  %  line  long ;  aehene  oblong, 
gray,  V-?  as  long  as  scale. 

Along  streams  in  wet  sand:  Big  ^lorongo,  Colorado  Desert,  ace.  Parish: 
San  Bernardino,  Parish;  Pasadena,  McCIatchie :  Los  Angeles,  Brewer.  Soutli 
into  Mexico.     All  continents. 

Refs.— Cypkrus  laevigatus  L.  Mant.  2:179  (1771);  Wats.  Bot.  Cal.  2:214  (1880). 

4.  C.  aristatus  Rottb.  Dwarf  annual;  stems  V2  to  6  inches  high,  barely 
exceeding  the  leaves;   leaves  flat.  1,4  line  or  less  wide;   involueral  bracts  folia- 
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c-eoiis.  Vo  to  '2  inches  long:  spikelets  linear-oblong'.  11/2  to  3  lines  long,  in  u 
dense  compound  head  or  in  close  clusters  on  2  or  'A  short  (  V4  to  1  inch  long) 
rays;  rachis  not  winged;  scales  7  to  9-nerved.  with  strongly  recurved  seta- 
cecnis  tips,  chestnut-brown  or  greenish.  %  to  1  line  long;   achene  3-angled. 

San  Jacinto  Mts.,  Hall  2663 ;  San  Bernardino  Valley.  Parislt :  Mohave  River, 
ace.  Parish;  Tehipite  Valley,  4000  feet  alt..  Hall  d-  Chandler  510;  Yoseniite. 
Bolandn-  6223;  Hetch-Hetcliy.  Jcpsoii  3479;  Jackson.  Hansen  643;  Chico. 
Greene.  Copeland  3489;  north  to  British  Columbia  and  east  to  the  Atlantic 
States.     South  America,  Africa.  Asia,  Australia. 

Refs, — ('VPERrs  .\rist.\tus  Rottb.  Desc.  Nov.  PI.  22  (1773).  C.  infle.rm  Muhl.  Uraiii.  Hi 
(1S17). 

.").  C.  acuminatus  Torr.  &  Hook.  Annual ;  stems  slender,  tufted,  5  to  12 
inches  high;  leaves  commonly  le.ss  than  1  line  wide;  bracts  of  the  involucre  2 
or  3,  much  elongated ;  spikelets  3  or  4  lines  long,  capitate  on  the  rays  or  the 
whole  iiitlorescenee  congested  and  head-like;  scales  oblong,  obscurely  3-nerved. 
with  a  short  recurved  tip ;   aeliene  3-angled,  about  i/o  as  long  as  scale. 

Round  ileadow.  Giant  Forest,  Grant  2436;  Tulare  Co.,  Congdon.  ace.  Brit- 
ton;    Oregon.  Washington;    Arizona  east  to  Louisiana  and  Illinois. 

Refs.— Cyperus  acuminatus  Torr.  &  Hook.  Ann.  T^yc.  X.  V.  .3:43.5  (1S36);  Brittoii,  Bull. 
Torr.  Club,  13:209  (1886). 

fi.  C.  virens  Mich.x.  Perennial;  stems  triangular.  1  to  3  feet  high;  involu- 
cral  bracts  4  to  6,  very  long  and  leafy,  broad  and  strongly  keeled;  umbel  coni- 
piiiuid.  or  the  spikes  capitate  on  the  rays,  or  the  whole  often  much  reduced 
and  subcapitate;  spikelets  numerous,  many-tlowered,  long-oblong,  4  to  8  lines 
long;  scales  concave-carinate,  serrvdate  on  back  at  apex,  1  line  long;  achene 
3-angled. 

ilt.  Shasta.  Grant ;  Chico,  Copeland  3490;  lone,  Braunton  1012;  Grand  Island. 
Jepson;  Ilealdsburg,  King;  Berkeley,  Waller  434;  San  Francisco,  Biohtli; 
Los  Gatos,  Heller  7487;  Kings  River,  Lemnion;  San  Bernardino,  ace.  Parish. 
East  to  North  Carolina  and  south  to  Central  America. 

Refs. — Cyperus  vireks  Miehx.  Fl.  Bor.  Am.  1:28  (1803);  Wats.  Bot.  Cal.  2:214  (1880). 
C.  xernihitus  Wats.  Proe.  Am.  Acad.  17:382  (1882),  type  loe.  Placer  County,  George  Vase;/; 
.lepson,  Fl.  W.  Mid.  Cal.  84   (1901). 

7.  C.  erythrorhizos  :\Iuhl.  Annual ;  stems  1  to  l^i,  feet  high,  .stout,  tri- 
angular; leaves  tlat  or  conduplicate,  6  to  14  inches  long.  2  to  3  lines  wide; 
involucral  bracts  6  to  8.  foliaceous.  4  to  12  inches  long;  rays  li/i  inches  long 
or  less,  liearing  umbels  of  spikes  which  are  V.  to  1  inch  long;  bracts  of 
involucels  shorter,  foliaceous;  spikelets  usually  2  to  3  lines  long,  narrowly 
linear,  somewhat  crowded,  horizontally  spreading,  nearly  tlat.  bright  chestnut - 
color;  rachis  clothed  with  the  persistent  wings  of  the  scales;  scales  elliptical, 
obtuse,  mucronulate,  %  line  long;    keel  smooth;    achene  3-angled. 

Clear  Lake.  Bolander  2631;  Sacramento  and  San  Joa(iuin  valleys  along  the 
main  rivers.    Ea.st  to  the  Atlantic  States. 

Refs. — Cyperus  erythrorhizos  Muhl.  Gram.  20  (1817);  Wats.  Hot.  Cal.  2:21o  (1880); 
Jepson,  Fl.  W.  Mid.  Cal.  8.5  (1901). 

8.  C.  sphacelatus  Rottb.  Annual,  similar  in  habit  to  the  next;  stems 
tufted,  slendci-,  4  to  10  inches  high;  leaves  1  to  2Vl>  lines  wide,  shorter  than 
tlie  stems;  spikelets  numerous,  densely  short-spicale.  linear.  1  line  wide;  radiis 
at  length  wingless,  the  narrow  wings  early  deciduous;  scales  oblong-lanceo- 
late, purple-green,  several  nerved.  1  line  long;  achenes  nearly  black.  3-angled, 
Vi;  as  long  as  scale. 

.iKPSdN.  Kl.    V-a\.  vol.  1.  |ip.  1'.»'-1;l'.  AiM-il  :;».  l'.ir->. 
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Southern  California.    Mexico,  tropical  America. 

Locs. — San  Bernardino  Mts.,  ace.  Parish;  Koek  Creek,  ace.  Parish;  Elsinore  Lake,  aec. 
Parish. 

Refs. — CyPERUS  SPHACELATU.s  Rottb.  Dese.  &  le.  2i)  (1773).  C.  parish ii  Brittou;  Parish, 
Bull.  S.  Cal.  Acad.  3:52,  pi.  3  (1904),  type  from  San  Bernardino,  Parish  3816. 

9.  C.  esculentus  L.  Chup.v.  Ni;t-grass.  Perennial,  with  slender  rootstocks 
bearing  small  globose  tubers ;  stems  triangular,  %  to  1  foot  high ;  spikes  in  an 
umbel  subtended  by  foliaceous  bracts  7  inches  long  or  less;  spikelets  chestnut- 
brown,  linear,  4  to  8  inches  long,  the  joints  of  the  rachis  with  a  narrow  wing  on 
each  side  subtending  the  achene ;  scales  ovate,  obtuse,  3  or  4  nerves  each  side  of 
the  keel,  ly^  lines  long;  achene  black,  3-angled. 

Infrequent  but  widely  scattered  in  California.  East  to  the  Atlantic.  All 
continents. 

Locs.— Los  Angeles,  Braunton  630,  671,  723;  Colton,  FarUih  2227;  Yoscmite,  Jepson  8366 
(spikelets  subcapitate)  ;  lone,  Braunton  1175;  Clovcrdale,  Brush.  Var.  heermannii  Britton; 
spikes  clustered  at  summit  of  rays  and  involucellate;  spikelets  sometimes  braeteate. — Southern 
Sierra  Nevada  (Bot.  Cal.  2:215). 

Refs. — Cyperus  esculentus  L.  Sp.  PI.  45  (1753),  tvpe  loc.  Montpellier,  France;  Clarke, 
Jour.  Linn.  Soc.  21:178  (1884);  McAtee.  U.  S.  D.  A.  Bull.  58:8.  figs.  8-10  (1914).  Var. 
HEERMAN-NII  Britton,  Bull.  Torr.  Club,  13:211  (1886).  C.  phi/mtitodcs  Mulil.  Gram.  23  (1817)  ; 
Wats.  Bot.  Cal.  2:215  (1880).  Var.  heermannii  Wats.  I.e.  C.  heermannii  Buckley,  Proc.  Phila. 
Acad.  1862:10  (1863),  type  from  Kern  River,  Heermann. 

10.  C.  strigosus  L.    Perennial;  stems  1  to  l^^  feet  high;  spikes  dense,  1/2  to 

1  inch  long,  on  rays  5  inches  long  or  less,  in  a  more  or  less  compound  umbel,  the 
foliaceous  involucral  bracts  2  to  10  inches  long;  spikes  with  the  lowest  scales  per- 
sistent on  rachis  after  fall  of  spikelet  from  spike-;  spikelets  linear,  6  to  9-flowered, 
4  to  9  lines  long,  the  slender  joints  with  a  searious  wing  embracing  one  margin 
of  the  aehcne;  scales  slender  ovate,  2  (or  3)  callous  striae  on  each  side  the  keel, 

2  lines  long ;  achene  oblong,  3-angled. 

Sierra  Nevada.    Texas  to  Florida  and  Maine. 

Loc. — Mormon  Bar,  Mariposa  Co.,  Congdon. 

Refs. — C\TERUS  STRifiOSUS  L.  Sp.  PI.  47  (1753),  Jamaica,  Virginia.  C.  stcnolcpis  Wats. 
Bot.  Cal.  2:215   (1880),  not  Torr. 

11.  C.  speciosus  Vahl.  Annual ;  stem  stout,  1  foot  high ;  umbel  compound 
or  simple,  subtended  by  several  foliaceous  bracts  5  to  13  inches  long ;  rays  1  to  2 
inches  long ;  spikelets  linear-lanceolate,  3  to  6  lines  long,  spreading  at  mostly 
right  angles  to  the  spike,  the  very  short  joints  of  its  rachis  winged  with  very 
broad  searious  margins  which  enclose  the  3-angled  achene ;  scales  ovate,  over- 
lapping, with  a  round  green  back  and  searious  rusty  red  sides,  11/2  lines  long. 

Upper  San  Joacpiin  Valley;  Southern  California.  East  to  the  Atlantic. 
Tropical  regions. 

Locs. — Visalia,  Congdon;  San  Bernardino,  Parish  3819,  6432;  Los  Angeles  River,  Braun- 
ton 578. 

Refs. — Cypekus  speciosus  Vahl,  Enum.  2:364  (1806),  type  loc.  Va.;  Parish,  Bull.  S.  Cal. 
Acad.  3:54  (1904).  C.  michauxianus  Schult.  Mant.  2:123  (1824);  Wats.  Bot.  Cal.  2:215 
(1880). 

12.  C.  ferax  Rich.  Annual,  closely  related  to  C.  speciosus,  but  leaves  shorter, 
broader  and  witli  smoother  margins ;  scales  more  rigid ;  spikelets  .stouter. 

Common  in  Southern  California.  East  to  Missouri ;  widely  distributed  in 
Tropical  America. 

Locs. — San  Bernardino,  ace.  Parish;  Elsinore,  ace.  Parish. 

Refs. — Cyperus  ferax  Rich.  Act.  Soc.  Hist.  Nat.  Paris  1:106  (1792).  C.  longispicatus 
Norton,  Trans.  Acad.  St.  Louis  12:37,  pi.  5  (1902),  type  loc.  San  Antonio,  Tex.,  B.  F.  Bush 
1248;  Parish,  Bull.  S.  Cal.  Acad.  3:.54   (1904). 
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2.     ELEOCHARIS  R.  Br.     Spike-Rush. 

Annuals  or  chiefly  poi-ennials.  Stems  tufted,  simple,  terminating  in  a  solitary 
spikelet  not  subtended  hy  an  involucre.  Leaves  reduced  to  sheaths  or  the  lowest 
rarely  blade-bearing.  Spikelets  several  to  many-flowered.  Scales  concave. 
Stamens  2  or  3.  Perianth-bristles  3  to  9,  commonly  retrorsely  barbed.  Style 
3-eleft  and  achene  3-angled,  or  2-cleft  and  achene  lenticular;  base  of  the  style 
enlarged  and  persistent  as  a  tubercle  on  the  summit  of  the  achene. — Species  127, 
widely  distributed  from  tlie  arctic  to  antarctic  regions.  (Greek  elos,  marsh,  and 
charis,  delight. ) 

Bibliog. — FernaUl,  M.  L.,  Eleoeharis  ovata  and  its  N.  Am.  Allies  (Proc.  Am.  Acad.  34:485- 
497,-1899). 

Style  mostly  2-cleft;   achene  lenticular  or  biconvex. 

Achene  jet-black;   tuljtrcle  depressed;    annual _ 1.     E.   capitata. 

Achene  light-brown. 

Perennial;  tubercle  conical,  less  than  half  as  broad  as  the  body  of  the  achene;  spikelet 

lanceolate 2.     E.  palustris. 

Annual;  tubercle  thin,  deltoid,  as  broad  or  nearly  as  broad  as  the  aeliene;  spikelet  ovate. 

Bristles  often  nearly  twice  as  long  as  the  achene 3.     E.  obtiisa. 

Bristles  H  to  %  as  long  as  the  achene 4.  E.  monticola. 

Style  3-cleft;  achene  turgid  or  3-angled;  perennial. 

Tubercle  reduced  to  a  mere  scar  or  very  obscure 5.     E.  boUinderi. 

Tubercle  well-developed  and  more  or  less  prominent. 

Achene  with  several  longitudinal  ridges  connected  by  a  transverse  lattice-work;  spikelet 

flattened  6.     E.  acicularis. 

Achene  smooth. 

Stems  erect  or  nearly  so,  not  rooting  at  tip;  tubercle  constricted  at  base  or  at  least 
sharply  defined  from  the  achene. 

Spikelet  lanceolate;  scales  acute 7.     E.  parishii. 

SpUtelet  oblong;  scales  obtuse _ 8.     E.  mo-ntana. 

Stems  or  some  of  them  bending  over  and  rooting  at  tip;  tubercle  subulate  or  nar- 
rowly pyramidal,  continuous  with  the  achene ;-9.     E.  rostellala. 

1.  E.  capitata  R.  Br.  Stems  erect,  tufted,  7  to  8  inches  high ;  spikelet  ovate, 
11/4  to  2  lines  long;  bristles  6  (or  7),  about  as  long  as  the  achene;  stamens  2  or  3; 
achene  black  and  shining,  lenticular;  tubercle  white,  thin  and  a  little  like  a 
skull-cap. 

Wet  sandy  soil,  Southern  California.  Eastern  United  States,  Asia,  Africa, 
Australia. 

Locs. — Warm  Creek,  San  Bernardino,  Parish;  Palm  Sprs.,  ace.  Parish;  Thousand  Palms 
Caiion,  Riverside  Co.,  Jepson  6043;   Dos  Palmas,  Hall  .5984. 

Eef. — Eleoch.uus  capitata  R.  Br.  Prodr.  Fl.  Nov.  HoU.  1:225  (1810),  types  from  Virginia 
and  the  Caribbees. 

E.  .\TKOPURPUREA  Kunth.  Enum.  PI.  2:151  (1837).  Scirpns  atropurpureus 'Retz.  Obs.  5:14 
(1789),  type  loc.  India.  Near  E.  capitata;  scales  minute;  bristles  2  to  4,  white,  or  wanting; 
achene  .iet-black,  lenticular;  tubercle  conic,  minute,  depressed. — Visalia  (ace.  Coville,  Contrib. 
U.  S.  Nat.  Herb.  4:211).  Widely  distributed,  occuring  in  the  eastern  United  States  and  in 
all  continents. 

2.  E.  palustris  R.  &  S.  Common  Spike-eush.  Wire-grass.  (Fig.  14.) 
Stems  1-  to  2  feet  high,  .stoutish,  mostly  terete,  sheathed  at  the  base,  leafless, 
creeping,  stoloniferous ;  sheaths  sub-truncate ;  rootstock  stout ;  spikelet  many- 
flowered,  6  to  14  lines  long ;  bracts  ovate-oblong  to  oblong-lanceolate ;  scales  ovate- 
oblong,  purplish  brown  with  scarious  margin ;  bristles  3,  rather  shorter  than  the 
achene;  style  2-eleft;  achene  obovoid,  biconvex;  tubercle  deltoid,  con.stricted  at 
the  point  of  junction. 

Ponds,  marishes  and  shallow  slow-moving  creeks,  at  low  altitudes  in  (California. 
North  to  British  Columbia  and  east  to  the  Atlantic.    Europe,  Asia. 
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Loes. — Sierra  Valley,  Jepson  8044;  Honey  Lake  Valley,  Davy  3288; 
Jess  Valley,  Modoc  Co.,  Jepson  7988;  Klamath  Hot  Sprs.,  Goldsmith  26; 
i'reka,  ButUr  1410;  Sissou,  Jepson  58a;  Eureka,  Trac;l  2973;  Chico, 
CopcUind  3182;  Los  Guilieos  Valley,  Biolctti;  San  Francisco,  Davy  4012; 
Lake  San  Andreas,  San  Mateo  Co.,  Davy  764;  Irvington,  Jepson;  lone, 
Braunton  1058;  Oakdale,  Jepson  8337;  Victor,  Parish  10562;  Palo  Verde 
Valley,  Hall  5919;  San  Bernardino,  Parish;  Elslnore,  McClatchie  23. 

Eefs. — Eleoch.\ris  paliistris  E.  &  S.  Syst.  Veg.  2:151  (1817); 
Davy  in  Jepson,  Fl.  W.  Mid.  Cal.  85  (1901).  Sairpus  palustris  L.  Sp. 
PI.  47  (1753),  type  European.  Var.  qlaucescens  Gray,  Man.  558 
(1848),  type  North  American;  tubercle  narrower,  sometimes  half  as  long 
as  the  achene. — Southern  California  (San  Jacinto  Mts.  and  San  Bernar- 
dino Valley),  ace.  Parish,  Bull.  S.  Cal.  Acad.  3:68   (1904). 


Fig.     14.       Eleo- 

CHARIS  PALUS- 
TRIS E.  &  S.  a, 
spikelet,  X  1 ; 
I),  achene,  X  8. 


3.  E.  obtusa  Schult.  (Fig.  15.)  Stems  tufted,  numer- 
ous, erect,  nearly  terete,  striate,  7  to  10  (16)  inches  high; 
annual  with  fibrous  roots;  spikes  oblong-ovate  to  broadly 
ovate,  2  to  4  lines  long ;  scales  ovate  to  sub-orbieular,  rounded 
at  apex ;  bristles  6  to  9,  m.ostly  longer,  sometimes  nearly  twice 
longer  than  the  achene;  achene  smooth,  shining,  obovoid  with  a  narrow  base, 
somewhat  flattened  or  biconvex  with  cord-like  or  thickened  margins,  the  broad 
summit  bearing  a  very  thin  deltoid  acutish  tubercle,  in  outline  something  like 
a  cocked  hat. 

Moist  places  or  in  shallow  water.  Sierra  Nevada  and  North  Coast  Kauges. 
North  to  Oregon.    Atlantic  States. 

Loes.— Scott  Valley,  Lake  Co.,  Tracy  2379;  near 
Willow  Creek,  Trinity  Eiver,  Tracy  3401;  Oro  Fino,  Sis- 
kiyou Co.,  Butler  7,  1855;  Yosemite  Valley,  Jepson  8369. 
'  Eefs.— Eleocharis  obtitsa  Schult.  Marit.  2:89  (1824). 
Scirpu-s  obtu-s^is  Willd.  Enum.  Hort.  Berol.  76  (1809), 
type  North  American. 

4.  E.  monticola  Fern.  Resembling  E.  ob- 
tiLsa;  stems  4  to  10  inches  high;  spikes  ovate- 
lanceolate,  3  to  414  lines  long;  scales  acutish, 
more  spreading. 

Northern  Sierra  Nevada,  and  north  to  Ore- 
gon and  .Idaho. 

Eef. — Eleocharis  monticola  Fern.  Proe.  Am.  Acad. 
15:496  (1899),  based  on  spms.  from  the  northern  Sierra 
Nevada  (Lemmon  485;  Mary  E.  P.  Ames,  Plumas  Co.), 
and  Ore.   (Multnomah  Co.,  Bowell  408). 

5.  E.  bolanderi  Gray.  Stems  tufted,  8  to  9 
inches  high,  arising  from  rootstocks ;  spikes  dark- 
colored,  narrow-ovate,  2i/^  to  3  lines  long;  bristles  3  or  4,  about  14  to  I/2  (or  %) 
as  long  as  the  achene;  achene  obovoid,  triangular  with  cord-like  ridges  at  the 
angles;  tubercle  reduced  to  a  fiatish  sear,  very  short  and  broad  or  somewhat 
obscure. 

Central  Sierra  Nevada,  6000  to  7000  feet. 

Loes. — Mariposa  Grove,  Bolander  4869;  Hogan  Mt.,  Mariposa  Co.,  Congdon;  Pea  Eidge 
road,  Mariposa  Co.,  Congdon. 

Eef. — Eleoch.\ris  bolanderi  Gray,  Proe.  Am.  Acad.  7:392  (1S68),  type  loc.  Wawona 
(Clark's),  Bolander. 

6.  E.  acicularis  R.  &  S.  Slender  Spike-rusii.  (Fig.  16.)  Stems  tufted, 
%  to  11  2  (or  8)  inches  high,  filiform  or  setaceous;  rootstock  very  slender,  creep- 
ing; spikclets  a  little  flattened,  1  to  3  lines  long,  few-flowered;  achene  obovoid- 
oblong,  I'o  lino  long,  obscurely  triangular,  with  9  or  10  longitudinal  ribs  connected 
by  fine  transvei'se  lines;  tubercle  l)roa(l,  short  and  l)lunt. 

Moist  places  throughout  California,  but  not  reported  from  the  deserts.  All 
continents. 


Fig.     15. 
Schult. 
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10.     Eleoch.-vris  acicularis  R.  & 
a,  entire  plant,   X  1;   6,  spikelet, 


X  5;  c,  bract,  X  18;  d,  aehene,  X  18. 


Locs. — Cuyamac-a,  T.  Brandegee;  Mt.  San  Jacinto,  Ball  2232;  San  Bernardino,  Parish 
2143;  Yosemite,  Jipson  83(35,  8371;  Confidence,  Tuolumne  Co.,  Jcpson  7707;  Calaveras  Grove, 
HUlehrand  2332;  upper  Fall  River  Valley,  Jepson  5753;  Klamath  Hot  Sprs.,  Goldjimith  22; 
Forestdale,  Modoe  Co.,  Baler  cf-  Nutting;  Oro  Fino,  Siskiyou  Co.,  Butler  866. 

Rpfs. — Eleoch.\sis  acicularis  R.  &  S.  Syst. 
Veg.  2:154  (1817).  Scirpus  acicularis  L.  Sp.  "Pl. 
48  (1753),  type  European.  E.  acicularis  var.  radi- 
cans  Britton",  Jour.  N.  Y.  Mic.  Soc.  5:105   (1889). 

7.  E.  parishii  Britton.  Stems  4  to  7 
inelips  high,  strongly  striated,  arising  from 
a  slender  rootstoek;  spikes  slender-lanceo- 
late, 3  to  7  lines  long,  dark  ehestnut-color ; 
bristles  6  (oi*  7),  eiliate,  exceeding  or 
sometimes  rather  .shorter  than  the  aehene ; 
aehene  nearly  plane  on  one  side,  convex  and 
somewhat  keeled  on  the  other;  tubercle 
narrow,  short,  somewhat  like  a  fool's  cap. 
Valley  and  mountain  marshes  through- 
out California. 

Locs. — Palm  Caiion,  e.  base  Mt.  San  Jacinto, 
Parish  6145;  Sau  Antonio  Mts.,  Hall  1517; 
Mohave,  Parish  9796;  Seymour  Mdws.,  Mt.  Pines, 
Hall  6(J25;  Sau  Emigdio,  Potreros,  Hall  6370; 
Chvcns  Lake,  Hall  #  Chandler  7325;  Ibex  Spr.,  Inyo  Co.,  Parish  10025;  San  Joaquin  River 
Bridge,  K.  Brandcgee;  Chico,  Copeland  3280;  Castle  Rock,  Sacramento  River,  Goldsmith; 
Hornbrook,  Siskiyou  Co.,  Copeland  3556. 

Refg. — Eleocharis  parishu  Britton,  Jour.  N.  Y.  Mic.  Soc.  5:110  (1889),  type  loc.  Palm 
Sprs.  (Agua  Caliente),  Parish  1569.  E.  disciformis  Parish,  BuU.  S.  Cal.  Acad.  3:81  (1904), 
type  loe.  e.  base  Mt.  San  Jacinto,  Hall  2013  (in  isotype  material  of  this  the  aehene  shape, 
the  tubercle  and  bristles  are  as  in  E.  parishii;   it  is,  however,  said  to  be  annual). 

8.  E.  montana  R.  &  S.  Stems  10  to  14  inches  high  from  stoutish  rootstocks ; 
spikelets  narrowly  oblong,  21  o  to  5  lines  long ;  scales  straw-color  or  light-brown ; 
bristles  5  or  6,  exceeding  or  a  little  shorter  than  the  aehene ;  aehene  obovoid, 
tlattish  on  one  side,  strongly  convex  on  the  other ;  tubercle  conical,  broadened 
at  base. 

Southern  California,  north  in  the  Coast  Ranges  and  Sierra  Nevada.  East  to 
Colorado  and  New  Mexico,  south  to  South  America. 

Locs. — La  Mesa,  Jcpson  6684;  Witch  Creek,  San  Diego  Co.,  ace.  Parish:  Los  Angeles,  ace. 
Parish;  San  Bernardino  Valley,  Jepson  5595;  Vietorville,  Parish  10563;  Soulsbyville,  Tuolumne 
Co.,  Jepson  7686 ;  Hopland,  Jcpsmi  7625. 

Refs. — Ei.EOCH.^Ris  MONTANA  R.  &  S.  Syst.  Veg.  2:153  (1817),  type  loc.  Quindiu,  Columbia. 
E.  arenicola  Torr.  Jour.  Bost.  Soc.  Nat.  Hist.  5:237  (1845),  type  loc.  Galveston  Isl.,  Tex.,  Lind- 
hcimcr. 

9.  E.  rostellata  Torr.  Walking-Sedge.  Stems  from  a  short  caudes,  1  to  21^ 
feet  high,  the  sterile  ones  bending  over  and  rooting  at  the  apex ;  spikelet  oblong,  3 
to  5-flowered;  scales  light-brown  or  straw-color;  bri.stles  6,  exceeding  the  aehene; 
aehene  obovoid,  obtusely  triangular;  tubercle  stoutly  .subulate  or  narrowly  pyra- 
midal, half  or  nearly  half  as  long  as  the  aehene. 

Marshy  meadows :  cismontane  Southern  California  and  east  and  northeast 
through  the  Colorado  and  Mojave  deserts.     Mostly  throughout  North  America. 

Locs. — San  Bernardino,  ace.  Parish;  Owens  Lake,  Jepson  5117;  Death  Valley  (Contrib. 
U.  S.  Nat.  Herb.  4:211).  Var.  congdonii  Jepson  n.  var.  Bristles  equaling  the  aehene; 
tubercle  barely  V:\  as  long  as  the  aclicne. —  (Setae  aclienio  aequales;  tuberculimi  vix  longum 
triento  quam  achenium). — San  Francisco,  Congdon   (type). 

Refs. — Eleocharis  rostellata  Torr.  Fl.  N.  Y.  2:347  (1843),  based  on  material  from 
New  York  and  South  Carolina.  Var.  accident aJ is  Wats.  Bot.  Cal.  2:222  (1880).  based  on 
spms.  from  Ft.  Tcjon,  Horn,  and  San  Bernardino  Co.,  Parry  4'  Lemmon  398. 
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3.  FIMBRISTYLIS  Vahl. 
Annuals  or  perennials.  Stems  leafy  below.  Spikelets  umbellate  or  capitate, 
terete,  subtended  by  a  1  to  many-leaved  involuere.  Scales  spirally  imbricated 
all  around,  mostlj-  deciduous.  Perianth  bristles  none.  Stamens  1  to  3.  Style 
2  to  3-cleft,  its  base  swollen,  and  commonly  tubereulate,  the  whole  falling  away 
from  the  achene  at  maturity.  Achene  lenticular  or  3-angled. — Species  131,  all 
continents.     (Latin  fimbri,  fringe,  and  stylus,  style.) 

Achene  triangular;  tubercle  more  or  less  persistent;   style  glabrous;   annual  ...,1.     F.  cfipiUaris. 
Achene  flattened  or  biconvex;  tubercle  deciduous. 

Spikclets  clustered;  style  glabrous,  at  least  below;  annual 2.     F.  vahlii. 

Spikelets  umbellate,  solitary  on  the  rays  or  in  the  forks ;  style  eiliate ;  perennial. 

3.     F.  tlierm-alis. 

1.  F.  capillaris  Gray.  Stems  tufted,  somewhat  bristle-like.  2  to  7  inches  high, 
much  exceeding  the  tiliform  leaves,  and  bearing  1  to  3  spikelets,  when  3  the  stem 
shortly  forked  at  apex  and  bearing  1  spikelet  in  the  fork ;  spikelets  narrowly 
ovate,  114  to  21/^  lines  long;  involucral  bract  lanceolate-setaceous;  "stamens  2"; 
achene  obovoid,  triangular,  lightly  wrinkled  transversely,  the  angles  somewhat 
thickened  ;  tubercle  small,  deltoid,  more  or  less  persistent. 

Sierra  Nevada. 

Loc. — Near  the  Royal  Arches,  Yosemite  Valley,  Jepson  8-ilO. 

Refs. — FiiiBRiSTYLis  c.\PiLLARis  Gray,  Man.  .530  (1848).  Scirpus  capillaris  L.  Sp.  PI.  49 
(17.53),  cited  as  occurring  in  Virginia,  Ethiopia  &  Cevlon.  Stcnophylhis  capillaris  Britten, 
Bull.  Torr.  Club,  21:30    (1894). 

F.  MiLiACEA  Vahl,  Enum.  PI.  2:287  (1806);  umbel  diffusely  compound;  spikelets  sub- 
globose,  about  1  line  long;  achene  whitish,  acutely  triangular,  muricate-tuberculate. — "Near 
San  Francisco"  (Bot.  Cal.  2:223)  in  1866,  but  not  since  found. 

2.  F.  vahlii  Link.  Stems  slender,  densely  tufted,  1  to  4  inches  high,  longer 
than  or  equaling  the  tiliform  leaves;  spikelets  in  clusters,  subtended  by  filiform 
elongated  upright  bracts  which  exceed  the  cluster  4  to  6  times;  achene  minute, 
transversely  reticulate. 

Very  local  in  California:  North  Coast  Ranges;  upper  San  Joaquin  Valley; 
lower  Colorado  River.    Southeastern  United  States  and  South  America. 

Locs.— Clear  Lake  (Bot.  Cal.  2:224);  Visalia  (ace.  Coville,  Contrib.  U.  S.  Nat.  Herb. 
4:212);  Ft.  Yuma,  Parish  8375,  8493. 

Refs. — F1MBRI.STYLIS  VAHLU  Link,  Hort.  Berol.  1:287  (1827).  Seirpus  vahlii  Lam.  Tab. 
Encycl.  1:139  (1791),  type  loc.  Spain.  F.  apus  appears  to  be  merely  a  form  in  which  the 
tubercle  is  reduced  or  obsolete  and  so  we  quote:  F.  aptts  Wats.  Bot.  Cal.  2:224  (1880); 
Scirpus  apvs  Gray,  Proc.  Am.  Acad. 
10:78  (1874),  type  loc.  shore  of  Clear 
Lake,  ISolnnder. 

3.  F.  thermalis  Wats.  (Fig. 
17.)  Stems  1  to  2  feet  high, 
bearing  few  to  many  spikelets 
in  a  simple  or  compound  um- 
bellate cluster;  leaves  i/^  to  % 
as  tall  as  the  stems ;  spikelets 
oblong-ovate,  4  to  5  (or  7)  lines 
long;  style  hairy;  achene  whit- 
ish, broadly  obovoid,  flattened, 
tlie  tubercle  linear,  nearly  as 
long,  soon  deciduous. 

Margins  of  hot  springs : 
Southern  California  northward 
to  Inyo  Co.    Nevada.  ^. 

T  ^  Tr    „  T>  <,on«  ^^S-  17.      Fl.MBRISTYLIS  THER.MALIS  Wats.      a,  clustCI 

Locs.-Owens  Valley  B,wer  2832;  „f  spikelets,  X  1;  fc,  scale,  X  5;  0,  achene,  X  5. 

Arrowhead   Sprs.,   Pan.ih  .5.528.  ' 

Ref. — FimbristyIjIS  TIIERIIALIS  Wats.  Bot.  King  360  (1871),  tvpo  loc.  Hot  Spra.,  Ruby 
Valley,  Nev.,  Watson  1216. 
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4.     SCIRPUS  L.     Club-Rush.    Bulrush. 

Perennials  or  annuals.  Stems  leafy  or  the  leaves  reduced  to  mere  sheaths 
at  base.  Spikelets  terete  or  somewliat  flattened,  solitary  or  in  heads,  spikes  or 
umbels,  subtended  by  an  involucre  of  1  to  several  leaves  or  the  involucre  wanting. 
Perianth  bristles  1  to  6,  barbed  or  smooth,  or  none.  Stamens  2  or  3.  Style  2  or 
3-eleft,  not  swollen  at  the  base,  deciduous  or  its  base  persistent  on  the  achene. 
Achene  triangular,  lenticular  or  ijlano-eonvex. — Species  137,  widely  distributed 
in  all  lands.    (Latin  scirpus,  buh'ush.) 

Bibliog. — Feruald,  M.  L.,  Representatives  of  Scirpus  maritimus  in  America  (Rhod.  2:239, — 
1900).  Cliase,  A.,  N.  Am.  allies  of  Scirpus  lacustris  (Rhod.  6:65-71, — 1904,  with  two  excellent 
plates,  52  and  53). 

Spikelets  solitary  and  terminal ;  stems  low,  slender. — Subgenus  Isolepis. 
Annual ;  involueral  bract  present. 

Scales  obtuse  or  merely  acute 1.     S.  cernuus. 

Scales  acute,  shortly  beaked,  strongly  keeled 2.     S.  carinatus. 

Perennial;  involucral  bract  none 3.     S.  pauciflorus. 

Spikelets  in  clusters;  perennial. — Subgenus  Euscirpds. 

Stems  low;  achene  longitudinally  ribbed  and  horizontally  striate 4.     S.  setaceus. 

Stems  tall;  achene  not  longitudinally  ribbed. 

Bristles  rctrorsely  barbed  or  ciliate,  rarely  wanting. 

Stems  terete  or  nearly  so;  spikelets  congested  or  umbellate. 

Stems  leafy  at  base;  spikelets  in  a  sessile  cluster 5.     S.  nevadeiisis. 

Stems  leafless;  spikelets  in  an  umbellate  or  congested  cluster. 

Achenes   (1  or)   1%  to  IVi  lines  long,  mostly  %  to  %  longer  than  the  scales. 

Umbels  capitate  or  of  a  few  short  rays ;  bristles  barbed 6.    S.  acutiis. 

Umbels  long-rayed;  bristles  plumose 7.     S.  calif ornicus. 

Achenes  1  line  long,  nearh'  equaling  the  scales 8.     S.  vaUdus. 

Stems  S-angled. 

Stems  Trith  a  single  head  or  compact  imibel. 

Involucral  bract  solitary;  spikelets  densely  capitate-clustered,  the  inflorescence 
apparently  lateral. 

Stems  very  slender,  leafy  below;  scales  awn-tipped 9.     S.  americanus. 

Stems  stout,  leafless  or  mostly  so;  scales  truncate  or  obtuse,  quite  awnless 

or  with  a  minute  point 10.     S.  olneyi. 

Involucral  leaves  several,  f oliaceous ;  inflorescence  terminal,  the  spikelets  capi- 
tate, or  in  an  umbel  with  unequal  mostly  short  rays;  leaves  mainly 
basal. 

Awn  of  scale  glabrous,  smooth;  achene  plano-convex 11.     .S'.  cnmpestris. 

Awn  of  scale  minutely  scabrid ;  achene  as  if  trigonous,  in  reality  flat  on 

one  face,  carinate-eonvex  on  the  other 12.     S.  fliivwtiUs. 

Stems  bearing  a  panicle  of  irregular  umbels,  leafy  to  the  top. 

Pedicels  or  raylets  erect  or  spreading,  bearing  few  to  several  sessile  spikelets. 

Achenes  rounded  on  the  back;  bristles  4 13.     S.  microcarpus. 

Achenes  angled  on  the  back;  bristles  6 14.     S.  congdonii. 

Pedicels  drooping,  bearing  a  single  spikelet 15.     S.  lineatus. 

Bristles  with  the  barbs  pointed  upward ;   mature  heads  conspicuously  hairy  on  account 
of  the  elongated  bristles 16.     S.  crinigir. 

1.  S.  cernims  Vahl.  Slender  Club-Rush.  Stems  tufted,  filiform  or  seta- 
ceous, 2  to  !)  inches  high,  sheathed  at  base,  the  uppermost  sheath  often  bearing 
a  short  slender  blade ;  involucral  bract  1  to  3  lines  long  or  almost  none :  spikelet 
solitary,  oblong-ovate,  1  to  IVU  or  2  lines  long;  scales  round-ovate,  concave, 
obtuse  or  merely  acute,  lincate-carinate ;  style  3-cleft ;  achene  brown,  i'^  line  long, 
obovoid,  flatfish  on  one  side,  convex-rounded  and  with  a  fine  median  ridge  on  the 
other,  finely  or  somewhat  obscurely  papillate,  apieulate. 

Springy  or  marshy  places  near  the  coast,  from  San  P>ernardino  Valley  to 
Humboldt  Co.  and  north  to  Oregon.    All  continents. 

Locs. — Elsinore,  McClatchic  24:  San  Bernardino,  Parish;  Neponset,  Salinas  River,  Abrams 
4025;  Carmel,  Ferg-usan  297;  Montara  I't.,  Copchind  3315;  Oakland.  Bnlauder;  Lake  Merced, 
San  Francisco,  Greene;  Tiburon,  Harriet  Walker;  Olema,  Davy  4356;   Eureka,  Tracy  816. 
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Eefs. — SciRPDS  CERNUUS  Vahl,  Enum.  PI.  2:245  (1806),  type  loe.  western  part  of  the 
Spanish  peninsula.  S.  riparius  Spreng.  Syst.  1:208  (1825).  Isolepis  riparki  R.  Br.  Prodr.  Fl. 
N.  Holl.  1:222  (1810),  type  loe.  Port  Jackson,  Australia. 

2.  S.  carinatus  Gray.  Dw.\rp  Club-Kush.  Stems  tufted,  slender,  triangu- 
lar, 1  to  2  iiielies  liigh.  shortly  leaved  at  base;  iuvolueral  bract  4  to  9  lines  long; 
spikelet  solitary,  ovate,  ly^  to  2  or  3  lines  long;  scales  strongly  keeled,  acute, 
2  to  3-nerved  on  the  sides,  the  midrib  exeurrent  as  a  short  beak ;  achene  strongly 
triangular,  globose  in  outline,  light-brown,  34  line  long,  obscurely  short-necked 
at  base. 

Swamps  and  low  spots  near  the  coast  from  Mendocino  Co.  to  San  Diego  Co. 

Locs. — Mendocino  City,  Bolander  4757;  San  Francisco,  Bolander ;  Del  Monte,  Heller  6771. 

Eefs. — SciRPUS  c.\RiN.\Tns  Gray,  Proc.  Am.  Acad.  7:392  (1867).  Isolepis  carinaia  H.  & 
A.;  Torr.  Ann.  Lye.  N.  Y.  3:349  (1836),  based  on  spms.  from  New  Orleans,  Drummond,  and 
the  Arkansas  River,  Nuttall. 

S.  N.\NUS  Spreng.  Pug.  1:4  (1813),  type  loe.  Mansfeld,  Germany.  Eleocliaris  pygmaca 
Torr.  Ann.  Lye.  N.  Y.  3:313  (1836).  Stems  capillary,  flattened  and  grooved,  1  to  1%  inches 
high;  roots  ^Vith  minute  tubers;  involucral  bract  present;  spikelet  2  to  4  (or  8)  -flowered, 
greenish;  scales  ovate;  bristles  longer  than  the  achene,  often  wanting;  achene  obovate.  tri- 
angular, smooth  and  shining. — Brackish  shores  or  salt  marshes,  mdely  distributed  throughout 
North  America,  Europe,  north  Africa.  Occurs  in  Oregon  and  Washington  (Piper  and  Beattie, 
Fl.  Nw.  Coast,  84).  California  material  has  been  referred  here  (Cucamonga,  ace.  Pac.  R.  Rep. 
4:152;  Honey  Lake  Valley,  Davy  3290),  but  the  specimens  are  too  young  for  certain  deter- 
mination. 


3. 
tufted. 


Fig.  18 
a,  sp 


S.  pauciflorus  Lightf.    (Fig.  18.)     Stems  striate,  3-angled,  leafless,  slightly 
very  slender  (214  to  41/0  inches  high),  from  slender  rootstocks;  spikelet 

solitary,  terminal,  2  to  3  lines  long,  without 

involucral    bracts,    few    (about    3) -flowered; 

scales  narrow-ovate,  obtusish ;  bristles  2  to  6, 

as  long  as  the  achene  or  longer ;  stamens  3 ; 

style    3-cleft ;    achene   obovoid-oblong,    rather 

strongly  beaked. 

San  Jacinto  Mts.   to  the   Sierra  Nevada. 

Oregon  to  British  Columbia,  east  to  Maine. 

Europe,  Asia. 

Locs. — Round  Valley,  Mt.  San  Jacinto,  C.  M. 
Wilder  928;  upper  Santa  Ana  Caiion,  San  Bernar- 
dino Mts.,  Hall  7608;  Bonita  Mdw.,  Tulare  Co.,  Hall 
L^-  Babcock  5181;  Truckee  ranger  station,  L.  S.  Smith 
694. 

Rof. — SciRPUS  PAUCIFLORUS  Lightf.  Fl.  Scot.  1078 
(1777),  type  loe.  Highlands  of  Scotland. 


SciRPUS  PAUCIFLORUS  Lightf, 
ikelet,   X  5;   b,  achene,   X  16 


4.  S.  setaceus  L.  Stems  caespitose,  4  to  5  inches  high,  twice  as  high  as  the 
leaves,  the  liorizontal  rootstocks  very  slender;  involucral  bracts  2  to  4  lines  long; 
siiikelets  1  or  2  in  a  place,  narrow-ovate,  11  2  lines  long;  scales  more  or  leas  dark 
brown  with  a  broad  green  midvein ;  acheiU'S  cUiptic-obovoid,  14  line  long,  flattish 
on  one  side,  convex  and  somewliat  angled  on  the  other,  longitudinally  and  rather 
regularly  ribbed,  finely  and  horizontally  striate  between  the  ribs,  apiculate. 

Moi.st  places,  Humljoldt  Co.    Europe,  Asia,  Africa,  Australia. 

Loe.— Salmon  Creek  Valley,  Tracy  4817  (det.  M.  L.  Fernald). 

Ref. — SciRPUS  SETACEUS  L.  Sp.  PI.  49  (1753),  type  European. 


5.  S.  nevadensis  Wats.  Stems  clustered  from  a  creeping  rootstock,  9  to  18 
inches  liigh  ;  h-aves  Vi;  to  %  height  of  the  stems,  i-j  to  %  line  wide,  channeled, 
involute;  spikelets  chestnut-brown,  oblong-ovate,  4  to  10  lines  long,  3  or  4  ("to 
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8")  in  a  terminal  sessile  cluster;  involiicral  bract  narrowly  linear  or  acicular, 
y^  to  11/4  inches  long;  scales  ovate,  obtusish,  not  awned ;  aclienes  nearly  circular 
or  round-ovate,  flat  on  one  face,  rounded  or  hemispheric  on  the  other ;  bristles 
1  to  3,  less  than  half  the  length  of  the  aehene. 

JMoist  alkaline  lands,  east  of  the  Sierra  Nevada.    Nevada  to  Washington. 

Locs. — Mono  Lake,  Brewer;  Amedee,  Davy  3311. 

Bef. — SciRPUS  NEVADENSis  Wats.  Bot.  King,  360  (1871),  type  loc.  Soda  Lake,  Carson 
desert,  Nev.,  Watson  1213. 

6.     S.  acutus  Muhl.     Tule.     (Fig.  19.)     Stems  arising  from  stout  creeping 
rootstocks,  terete  or  very  obtusely  trigonous  above,  3  to  9  feet  high,  leafless  or 

with  a  sliort  terete  leaf  from  the 
upper  basal  sheath ;  inflorescence 
apparently  lateral,  1  to  5  inches 
long ;  involucral  bract  stout,  shorter 
than  the  inflorescence ;  spikelets  3 
to  6  lines  long,  numerous,  congested 
capitate,  or  in  an  irregular  umbel 
with    une(jual    rays ;    scales   ovate, 


shortly    awned. 


/■I 


to 


VH 


Fig.   19.     SciRPUS  ACUTUS  Muhl. 
spikelets,   X  1;   6,  scale,   X  4;   c 
d,  aehene  and  bristles,  X  7. 


a.   panicle   of 
aehene,    X  -4 ; 


ciliate, 

longer    than    the    acliene ;    bristles 

6,    slender,    retrorsely    barbellate, 

slightly     shorter     tlian     or    about 

equaling  the  aehene ;  style  2-cleft ; 

aehene   lenticular,    gray,    abniptly 

mucronate. 

Salt  and  fresliwater  marshes 
and  borders  of  lakes  and  streams, 
very  common:  California  to  Brit- 
i.sh  Columbia,  Newfoundland  and 
Ai'izona. 

Tax.  Note. — The  aehene  in  this  species  is  ^-i  larger  than  in  S.  validus  and  the  scales  nearly 
twice  as  long.  '  The  umbels  are  denser  in  S.  acutus  and  the  stems  harder. 

Eeou.  Note. — It  is  our  estimate  that  originally  there  were  in  California  about  250,000 
acres  of  tule  lands;  much  of  this  area  has  now  been  reclaimed  to  cultivation.  Tule  stems  were 
used  by  the  native  tribes  to  build  their  balsas  or  small  boats  and  to  weave  mats.  At  the  present 
day  the  stems  are  used  for  packing  nurserj'  stock  for  shipment,  thatching  hay-stacks,  and  as  a 
source  of  potash. 

Locs. — Victorville,  Parish  lO-jlil;  Tehachapi,  Greene;  Bakersfield,  Davy  2914;  Hetch-IIetchy, 
Jepsan  3415;  Long  Valley,  Lassen  Co.,  Jepson  7786;  Gazelle,  Shasta  Valley,  Gold-smitli  16; 
Samoa,  Humboldt  Bay,  Tracy  2595 ;  Suisun  Marshes,  Jepson  2460a. 

Eefs. — SciRPUS  ACUTUS  Muhl.;  Bigelow,  Fl.  Bost.  15  (1814),  tvpe  loc.  Fish  Pond,  Cam- 
bridge, Mass.;  Fern.  Rhod.  22:55  (1920).  S.  occidentalis  Chase,"  Shod.  6:68  (1904).  " 
lacustris  var.  occidental  is  Wats.  Bot.  C!al.  2:218   (1880),  type  from  western  America. 


S. 


7.  S.  californicus  Britton.  California  BrLRUsH.  Similar  to  S.  occidentalis; 
umbel  irregular,  looser,  its  rays  more  slender,  up  to  4  inches  long ;  spikelets  dark 
reddish  brown,  cylindric  or  narrow-ovate,  (3  or)  4  to  5  lines  long;  scales  short- 
aristate;  bristles  2,  3  or  4,  ribbon-.shaped,  dark  red,  conspicuously  short-hairy 
or  somewhat  plumose. 

Marshes,  California  to  Florida  and  South  America. 

Locs. — Oceanside,  Parish  4455;  Oak  Knoll,  Los  Angeles  Co.,  Braimton  659;  Alvarado,  Jep- 
son; Vallejo,  M.  Grace  Sowe ;  Suisun  Marshes,  Jepson  2460. 

Refs. — SciRPUS  CALIFORNICUS  Britton  Trans.  N.  Y.  Ac;id.,  11:79  (1892).  Elytrospermum 
californicum  C.  A.  Mev.  Mem.  Sav.  Etr.  Petersb.  1:201,  t.  2  (1830),  tvpe  from  California. 
S.  tatora  Kunth,  Enum".  PI.  2:166  (1837),  type  loc  Peru. 
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8.  S.  validus  Vahl.  Great  Bulrush.  Stems  3  to  8  feet  high  from  stout 
scaly  rootstoeks;  basal  sheaths  soft,  the  hyaline  margins  soon  lacerate;  spikelets 
narrow-ovate,  in  clusters  of  1  to  5,  borne  on  the  rays  of  a  lax  pauiele ;  scales 
equaling  or  but  little  longer  than  the  achene,  roundish,  ciliate,  mucronate  ;  bristles 
4  or  usually  5  or  6,  retrorsely  barbed,  shorter  than  or  usually  slightly  longer  than 
the  achene ;  style  2-cleft ;  achene  broadly  obovoid,  plano-convex,  apiculate. 

Widely  distributed  in  North  America.    Little  known  in  California. 

Locs. — Oro  Fino,  Butter  137;  Russian  River,  s.  Mendocino  Co.,  Heller  5827  (det.  C.  V. 
Piper);  Chinatown  firth,  Santa  Ana  River,  F.  M.  Seed  (ace.  Agnes  Cliase).  Probably  over- 
looked elsewhere  in  California. 

Refs.— SciKPUS  VALIDUS  Vahl,  Euum.  PI.  2:268  (1806),  type  from  the  West  Indies.  S. 
lacustris  of  Am.  authors. 

9.  S.  americanus  Pers.  Three  Square.  (Fig.  20.) 
StenLS  %  to  2  feet  high,  very  slender,  triangular,  some- 
what leafy;  leaves  short  (the  blade  1  to  3  inches  long)  ; 
involueral  bract  solitary,  pungent,  1  to  4  inches  long; 
spikelets  1  to  6,  oblong-ovate,  3  to  7  lines  long,  borne 
in  a  single  crowded  sessile  cluster;  scales  dark-brown, 
usually  coiLspicuousty  tipped  with  a  stout  pale-colored 
awn  about  a  line  long;  achene  flat  on  one  face,  convex 
on  the  other  and  somewhat  obscurely  keeled;  bristles 
2  to  6,  verj-  unequal,  the  longer  about  as  long  as  the 
achene. 

Marshy,  often  brackisli,  places,  occasional  throughout 
California.    North  America,  Chile. 

Locs. — Panamint  Caiion,  Hall  ^  Chandler  70il ;  Owens  Lake, 
Jeyson  5115;  Mt.  Pinos,  Ball  6627;  Eureka,  Tracy  1765;  Castle 
Rock,  Sacramento  River,  Goldsmith  7;  Honey  Lake  Valley,  Davy 
3286;  Long  Valley,  Lassen  Co.,  Jepson  7785. 

Refs. — SciRPUS  AMEMC.\NUS  Pors.  Syn.  1:68  (1805),  type  from 
the  Carolinas.     S.  pungens  Vahl,  Enum.  PI.  2:255  (1806). 


Fig.  20.  SciRPUs  ameri- 
canus Pers.  a,  clus- 
ter of  spikelets,  X  1 ; 
ft,  scale,  X  5;  c, 
achene  and  bristles, 
X5. 


10.     S.  olneyi  Gray.    Olney  Bulrush.     (Pig.  21.)     Stems  from  the  bulbous 
nodes  of  running  rootstoeks,  2  to  5  feet  high  or  more,  stout,  triquetrous,  sheathed 

at  ba.se,  leafless  or  with  a  single  very  short  leaf ; 
involueral  bract  1  to  I14  inches  long ;  spikelets  2 
to  26  in  a  single  crowded  sessile  cluster,  oblong- 
ovate,  2  to  5  lines  long;  scales  brovm,  elliptic, 
membranous,  obtuse,  glabrous  or  slightly  ciliate ; 
style  2-cleft ;  achene  obovate,  flattish  on  one  side, 
convexish  on  the  other,  beaked,  smooth. 

Common  in  brackish  mar.shes  :  California  and 
(Oregon,  east  to  the  Atlantic. 

Locs. — Klamath  Hot  Sprs.,  Goldsmith  23 ;  Suisun, 
C.  F.  Baker  3243;  Newark,  Davy  1109;  Death  Valley, 
Jepson  6939. 


Fig.  21.  SciKPUs  OLNEYI  Gray, 
a,  cluster  of  spikelets,  X  1 ;  ft, 
scale  (lower),  X  5;  c,  scale 
from  a  different  plant  (upper), 
X  5 ;  d,  achene  and  bristles, 
X  5. 


Refs. — SciRPUS  OLNEYI  Gray,  Jour.  Bost.  Soe.  Nat. 
Hist.  5:30  (1845),  tj-pe  loc.  Seekonk  River,  R.  I.,  Olney; 
Jepson,  Fl.  W.  Mid.  Cal.  87  (1901). 


11.     S.  campestris  Britton.    Bull  Tule.     (Fig.  22.)     Stems  1  to  3  feet  high, 
stout,  acutely  triangular,  the  point  of  junction  with  the  slender  rootstoek  often 
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enlarged  into  hard  \vood\"  tubers;  leaves  equaling  or  exceeding  the  stem,  keeled, 
flat  or  deeply  channeled,  2  to  4  lines  wide ;  involucre  of  few  unequal  spreading 
foliaceous  bracts  3  to  13  inches  long,  one  much  the  longer  and  more  erect ;  inflor- 
escence terminal,  the  spikelets  in  clusters  of  1  to  3,  the  clusters  congested-capitate 
or  commonl.v  somewhat  umbellate  with  unequal  rays ;  rays  14  to  II/2  inches  long ; 

spikelets  ovate  or  oblong-ovate,  acute,  6  to  10  lines 
long;  scales  thinly  scarious,  obscurely  puberuh'nt  or 
L  \vi  subglabrous,   keeled,   bifid   or  lacerate,   with  a  short 

soon  recurved  subulate  awn  between  the  teeth ;  bristles 
2  to  6,  minutely  and  retrorselj-  scabrous,  shorter  than 
the  achene;  style  2-cleft;  achene  round-obovate,  sub- 
lenticular, obtuse  or  truncatish,  slightly  apieulate, 
dark  brown,  shining. 

Salt  marshes  and  moist  alkaline  soils :  throughout 
California.    North  to  Oregon  and  east  to  New  Jereey. 

Locs. — Ne.  Modoe  Co.,  Manning;  Samoa,  Humboldt  Bay, 
Tracy  3099;  Napa,  Jcpson;  Suisim  Marshes,  Jepson  2459; 
Benieia,  Jepson  7436;  Alvarado,  Jepson;  Bakersfield,  Davy 
1826;  San  Beruardino,  Parish;  Imperial,  Parish  8376.  The 
typical  form  has  -whitish  spikelets.  The  var.  paludosus  Fern, 
has  drab  or  castaneous  spikelets  but  does  not  differ  other-nase. 
It  has  much  the  same  range  as  the  species  in  California. 

Eefs. — SciRPUS  CAMPESTMS  Britton,  111.  Fl.  ed.  1,  1:267 
(1896),  tvpe  North  American.  S.  maritimus  Wats.  Bot.  Cal. 
2:218  (1880).  in  part,  S.  rohustus  Jepson,  Fl.  W.  Mid.  Cal.  87 
(1901).  Yar.  compact ii-s  Davy  in  Jepson  I.e.  88,  type  loc. 
Stege,  Davy  407.5 ;  spikelets  congested  into  dense  heads.  Var. 
paludost(s  Fern.  Rhod.  2:241  (1900).  S.  paludosus  Nelson, 
Bull.  Torr.  Club,  26:5  (1899),  type  loc.  Granger,  Wyo.,  Nelson. 
S.  pacificvs  Britton;  Parish,  Bull.  S.  Cal.  Acad.  4:8  (1905), 
type  loc.  s.  Cal.  coast. 

12.  S.  fluviatilis  Gray.  Similar  to  S.  campestris; 
bract  of  the  inflorescence  exceedingly  elongated;  scales 
minutely  puberulent,  subulate  awn  recurved ;  bristles 
exceeding  the  achene ;  achene  brownish  or  drab, 
narrow-obovoid,  flatfish  on  one  face,  strongly  carinate- 
keeled  on  the  other,  obscurely  apieulate,  shortlj' 
attenuate  at  ba.se. 
Borders  of  lakes  and  streams,  probably  throughout  northern  California  but 
rarely  collected.    East  to  New  Jersey. 

Locs. — Honey  Lake,  Davy  3313;  Sutter  Co.,  Copeland  3263. 

Eefs. — SciRPUS  FLUVIATILIS  Grav,  Man.  527  (1848).  S.  maritimm  var.  fluviatilis  Torr. 
Ann.  Lye.  N.  Y.  3:324  (1836),  type  loc.  w.  New  York,  Gray. 

13.  S.  microcarpus  Presl.  Panicled  Bulrush.  (Fig.  23.)  Stems  from 
stout  creeping  rootstoeks,  stout,  triangular,  leafy,  2  to  5  feet  high ;  leaves  flat, 
4  to  8  lines  wide;  margins  scabrid ;  involucre  of  several  spreading  foliaceous 
bracts,  about  1  to  2  times  as  long  as  the  inflorescence ;  spikelets  1  to  5  in  tei-minal 
and  axillary  clusters,  the  elu.sters  in  an  umbellate  compound  panicle ;  panicle 
large  and  open,  the  rays  1  to  6  inches  long,  the  raylets  I/4  to  %  inch  long ;  spike- 
lets narrow-ovate,  greenish  or  lead-colored,  1  to  21/1;  lines  long;  scales  ovate, 
membranous,  with  broad  green  midrib ;  bristles  4,  barbed  to  the  base ;  stamens  2 ; 
style  2-cleft ;  achene  pale,  plano-convex,  not  angled  on  the  back,  abruptly  short- 
beaked,  lo  line  long. 

Common  along  streams  and  in  fresh-water  niai-shes :  California  to  Alaska  and 
Newfoundland. 


Fig.    22.      SciRPUS    CAMPES- 

.  TRis  Britton.  a,  cluster 
of  spikelets,  X  1 ;  b,  scale, 
X  3 ;  c,  achene,  X  3 ;  d, 
achene  and  bristles,  X  3. 
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Locs. — Cuyaniaea  Mts.  (Bot.  Cal.  2:219);  Carmel,  Ferguson  287;  Mt.  Hermon,  Santa  Cruz 
Mts.,  M.  Grace  Sowe;  Lake  Pilarcitos,  San  Mateo  Co.,  Davi/  765;  Mt.  Tamalpais,  Davy; 
GuernevUle,  Davy;  Moore  Creek,  Howell  Mt.,  Jepxon  68-41;  Mt.  St.  Helena,  Jepson  7667; 
Eureka,  Tracy  4628;  Sisson,  Goldsmith  24;  Ft.  Bidwell,  Modoe  Co.,  Jepson  7922;  Sierra  Valley, 
Jepson  8054a ;  Jackson,  Hansen 
637;  Kennedy  Mdws.,  Tuo- 
lumne Co.,  A.  L.  Grant.  121, 
448;  Confidence,  Tuolumne  Co., 
Jepson  7696;  Alder  Creek, 
Yosemite   Park,   Jepson   4330a. 

Eefs. — SCIRPUS  MICROCARPUS 

Presl,  Eel.  Haenk.  1:195 
(1828), -type  loe.  Nootka  Sound, 
Vancouver  Isl.  S.  sylvaticus 
var.  digynus  Boeckl.  Linnaea, 
36:727   (1870). 

14.  S.  congdonii  Brit- 
ton.  Similar  to  S.  micro- 
carpus,  but  panicle  less 
diffuse,  its  rays  3  to  6,  2 
to  31A  inches  long;  spike- 
lets  densely  capitate  at  the 
ends  of  the  rays;  style  3- 
cleft ;  bristles  ratlier  longer 
than  the  achene;  achene 
oblong-obovate,  flat  on  one 
face,  angled  on  the  back. 

Sierra  Nevada;  very  lit- 
tle known  and  rarely  col- 
lected. 

Locs. — Pine  Eidge,  Fresno 
Co.,  ace.  Britton ;  Plumas  Co., 
ace.  Britton. 

Eefs. — SCIRPUS         CONGDONH 

Britton,  Torreya,  18:36  (1918), 
type  loe.  upper  San  Joaquin 
Biver,  Madera  Co.,  Congdon. 
S.  atrovirens  Wats.  Bot.  Cal. 
2:219  (1880). 


Fig.  23.     SciRPUS  MICR0C.1RPUS  Presl.     a,  panicle,   X  %; 
h.  .spikelet,  X  6;  c,  scale,  X  9;  d,  achene,  X  9. 


15.  S.  lineatus  Michx.  Stems  slender,  triangular,  from  a  stout  rootstock, 
densely  leafy  at  base,  less  leafy  above,  II/2  to  3  feet  high;  leaves  flat,  3  to  6  lines 
wide,  scabrous-margined ;  panicle  of  umbels  compound,  2  to  5  inches  long,  the 
spikelets  mostly  solitary  at  the  ends  of  the  raylets,  the  very  slender  rays  becoming 
pendulous ;  involucral  bracts  much  shorter  than  the  inflorescence ;  spikelets 
reddish  brown,  sliort-eylindric.  (2  or)  4  to  6  lines  long;  scales  ovate  or  oblong, 
short-awned,  membranous  with  a  green  midvein ;  bristles  6,  weak,  entangled, 
smooth,  equaling  or  exceeding  the  scales ;  stamens  3  ;  style  3-cleft ;  achene  obovoid, 
flat  on  one  face,  convex-ridged  on  the  other,  short-beaked,  I/2  line  long. 

Dry  hills,  Siskiyou  Co.    North  to  Oregon  and  ea.st  to  the  Atlantic. 

Loes. — Yreka,  Butler  857.     Grants  Pass,  Oregon,  Howell. 

Eef. — SciRPUS  LINEATUS  Michx.  n.  Bor.  Am.  1:32  (1803),  type  from  the  Carolinas. 
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16.  S.  criniger  Gray.  (Fig.  24.)  Stems  %  to  3  feet  high,  triangular  and 
striate;  leaves  li/o  to  4  inches  long,  li/o  to  2i/2  lines  wide;  spikelets  9  to  18,  5  to 
7  lines  long,  congested  in  a  sessile  head ;  filaments  slender,  much  exserted  and 

exceeding  the  6  very  long  bristles ;  style  3-cleft ; 
acliene  oblong,  siilcate-triangular,  shortlj^  beaked, 
1  line  long. 

High  mountains,  Sierra  Nevada,  north  to  Sis- 
kiyou Co.,  thence  south  to  Mendocino  Co. 

Locs.— Monarch  Creek,  Tulare  Co.,  EaU  4-  Babcocl  5699 ; 
Peregoy  Mdw.,  Yosemite  Park,  Jepso7i  4331 ;  Mt.  Dana, 
Congdon;  Kennedy  Lake,  Tuolumne  Co.,  A.  L.  Grant  508; 
Heather  Lake,  El  Dorado  Co.,  Jepson  8175 ;  Placer  Co., 
Carpenter;  Siskiyou  Mts.,  Blasdalc  (bristles  almost  smooth). 

Ref. — SciRPUS  CRINIGER  Gray,  Proc.  Am.  Acad.  7:392 
(18fi7),  type  loc.  Red  Mt.,  n.  Mendocino  Co.,  Bolander. 


Fig.     24 
Gray. 
X  1; 
X  3. 


ScK.rrs    CRixioF.R 

a.    head    of    flowers, 

b.  achene  and  bristles, 


5.     ERIOPHORUM  L.    Cotton-Sedge. 

Bog  perennials  with  triangular  or  nearly  terete  stems  from  creeping  root- 
stocks.  Leaves  linear  or  the  uppemiost  reduced  to  sheaths.  Spikelets  terminal 
on  a  leafy  or  naked  stem,  solitary  or  clustered  or  umbellate,  subtended  by  an 
involucre  of  leaf -like  bracts  or  none.  Scales  membranous,  1  to  5-nerved. 
Perianth-bristles  numerous,  filiform,  silky-white,  becoming  greatly  elongated  in 
fruit.  Stamens  1  to  3.  Style  very  slender  and  elongated,  3-cleft.  Achene 
triangular. — Species  10,  northern  hemisphere.  (Greek  erion,  wool,  phora,  crop, 
refering  to  the  woolly  heads.) 

Bibliog.— Fernald,  M.  L.,  N.  Am.  Species  of  Eriophorum  (Rhod.  7:81-92,  129-136,-1905). 

1.  E.  gracile  Koch.  Slender  Cotton-Sedge.  Stems  subterete,  weak  and 
very  slender,  1  to  2  feet  high,  with  one  or  more  erect,  very  narrow,  triangular- 
channeled  leaves ;  involucre  of  a  single  erect  colored  bract  much  shorter  than 
the  inflorescence ;  rays  4  to  6  lines  long,  sliglitly  nodding,  roughish-puberulent ; 
spikelets  2  to  5,  oblong,  3  to  4  lines  long ;  scales  lead-color  or  blackish ;  perianth 
bristles  6  to  7  lines  long  in  fruit. 

Cold  swamps,  San  Francisco  and  Sonoma 
Co.  northward.  Boreal  regions  around  the 
earth. 


Locs.— Santa  Rosa  (Bot.  Cal.  2:220);  San  Fran- 
cisco (Zoe,  2:378).  Var.  catjrianum  Fern.  (Fig. 
25.)  Scales  straw-color  or  brownish. — Northern  Sierra 
Nevada  and  northward;  Grass  Lake  near  Luther  Pass, 
El  Dorado  Co.,  Jepson  8090;   Sissou,  Jepson-. 

Refs. — Eriophorum  gracile  Koch  in  Roth,  Cat. 
Bot.  2:259  (1800),  type  European.  Var.  caurianum 
Fern.  Rhod.  7:87  (1905),  based  on  spms.  from  Ore. 
(Cusick)  and  Cal.  (Sierra  Co.,  Lemm-on,  and  Mt. 
Shasta,  Brown). 

6.     HEMICARPHA  Nees  &  Arn. 


'■^WAliui'- 


Dwarf  tufted  annuals,  with  almost  filiform 
stems  and  leaves.  Spikelets  small,  terminal, 
terete,  solitarj-  or  clustered,  subtended  by  a 
1  to  3-leaved  involucre.  Scales  enclosing  a 
minute  hyaline  bractlet  between  the  flower  and  the  axis  of  the  spikelet.    Periantli 


Fig.  25.  Eriophorum  gracile  Koch 
var.  caurianum  Fern.  Cluster  of 
spikelets  in  fruit,   X  1. 
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none.     Stamen  1.     Style  2-cleft.     Achene  subterete. — Species  3.      (Greek  hemi, 
half,  and  karpos,  chaff,  in  reference  to  the  inner  bractlet.) 

Bibliog.— CoviUe,  F.  V.,  Genus  Hemiearpha  in  N.  Am.  (BuU.  Torr.  Club  21:34-37,-1894). 
Britton,  N.  L.,  Genus  Hemiearpha  (111.  Fl.  ed.  2,  1:339-340,-1913). 

Scales  spreading  only  at  the  tip  or  erect,  little  exceeding  the  aehenes 1.    H.  micrantha. 

Scales  spreading,  2  to  3  times  as  long  as  the  aehenes 2.     H.  occiHentalis. 

1.  H.  micrantha  Pax.  Stems  %  to  1^4  inches  high,  sheathed  at  base  with 
1  or  2  short  filiform  leaves;  involucral  bract  i/o  to  6  lines  long;  spikelets  1  to  3, 
ovate,  reddish-brown,  1  to  II/2  lines  long ;  scales  cuneate-obovate,  short-acuminate 
and  slightly  spreading  at  the  tip  or  ei'ect,  little  longer  than  the  (I/4  line  long) 
achene ;  bractlet  adherent  to  the  achene. 

San  Diego  Co.  and  Sierra  Nevada  foothills.  Washington  to  the  Atlantic  and 
South  America. 

Locs. — Jacksonville  bridge,  Tuolimme  River,  A.  L.  Grant  580;  San  Diego,  Orciitt  (ace.  Gray  * 
Herb.).     Var.  aristulata  Gov.     Stems  4  to  8  inches  high;  spikelets  conspicuously  squarrose  by 
reason  of  the  abruptly  attenuate  scales;  aehenes  black. — Great  Plains  region;  also  Washington 
and  California  ace.  Britton,  lU.  Fl.  ed.  2,  1:340  (1913). 

Eefs. — HEMicutPHA  MICRANTHA  Pax ;  Engler  &  Prantl,  Nat.  Pflzr.  2^:105  (1887).  Soirpus 
micraihthus  Vahl,  Enum.  PI.  2:2.54  (1806).  H.  s^ihsqiwrrosa  Wats.  Bot.  Cal.  2:220  (1880). 
Var.  ARISTULATA  Cov.  Bull.  Torr.  Club  21:36  (1894),  type  from  Texas,  NeaUey.  H.  aristulata 
Smyth,  Trans.  Kans.  Acad.  Sci.  16:163   (1899);  Nelso'n,  Bull.  Torr.  Oub,  29:400   (1902). 

2.  H.  occidentalis  Gray.  (Fig.  26.)  Similar; 
stems  1  to  2  inches  high ;  spikelets  greenish,  broadly 
ovate ;  scales  %  to  1  line  long,  the  body  oblong  or 
lanceolate,  3  or  4-nerved,  abruptly  tapering  into 
a  spreading  awn-like  tip  1  to  1^2  times  as  long; 
bractlet  not  adherent  to  the  achene;  achene  brown- 
isli,  narrow-obovoid,  somewhat  flattened. 

Middle  altitudes :  cismontane  Southern  Califor- 
nia; Sierra  Nevada.     North  to  Wa.shington. 

Locs. — Lake  Surprise,  Mt.  San  Jacinto,  F.  M.  Seed 
2443;  Bluff  Lake,  San  Bernardino  Mts.,  Parish  3268; 
Yosemite,  Congdon;  Jacksonville  Bridge,  Tuolumne  River, 
A.  L.  Grant  580a. 

Ref. — Hemicarpha  occidentalis  Gray,  Proc.  Am.  Acad. 
7:391   (1868),  type  loc.  Yosemite,  Bolander. 

7.     SCHOENUS  L. 

Mostly  perennials  with  rush-like  tufted  rigid 
stems.  Leaves  semi-terete,  basal,  the  sheatlis  dark- 
colored.  Spikelets  1  to  6-flowered,  aggregated  in 
a  terminal  cluster.  Scales  in  2  ranks,  the  lower 
ones  empty,  the  upper  with  perfect  or  pistillate 
flowers,  the  uppermost  with  staminate  flowers  or 
empty.  Perianth  of  3  to  6  plumose  or  smooth 
bristles  or  none.  Stamens  usually  3.  Style- 
branches  3.     Achene  3-a.ngled,  without  a  tubercle.- 

Zoaland  and  Au>stralia  but  also  occurring  in  Nortli  and  South  America,  Europe 
and  Africa.     (Greek  schoinos,  a  rush.) 


a        y, 


Fig.  26.  Hemicarpha  occi- 
dentalis Gray.  a,  entire 
plant,  X  1;  6,  spikelet,  X 
8;  c,  scale,  X  18;  d,  achene, 
X  18. 


-Species  61,  mostly  in  New 
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1.  S.  nigricans  L.  Black  Gai.ingale.  (Fig. 
27.)  Perennial;  stem.s  10  to  20  inches  high,  sur- 
passing the  erect  rigid  pungent  leaves ;  heads  5 
to  7  lines  high,  dark  chestnut-color;  spikelets 
flattened ;  bristles  naked  in  our  form ;  achene 
white. 

Alkaline  soil.  Southern  California.  Nevada, 
Texas.  Florida.     Europe,  Africa,  Asia. 

Loes. — Lone  Pine  Canon,   Cajon  Pass,  Parish   2058; 
Arrowhead  Sprs.,  Geo.  B.  Grant;  Furnace  Creek,  Death 
Fig.  27.     SCHOENUS  NIGRICANS  L.  Valley    (aec.   Contrib.   U.   P.   Nat.   Herb.   4:213). 

o.  cluster  of  spikelets,  X  1;   b,  Ref.— Schoenus  nigricans  L.  Sp.  PI.  43  (17.53),  tvpe 

achene,  X  5.  European. 

8.     CLADIUM  P.  Br.     Saw-Gras.";. 

Very  tall  leafy  perennials.  Stems  terete  (in  ours),  from  stout  rootstoeks. 
Leaves  much  elongated,  serrate  on  the  margin  and  folded  on  the  midrib  so  as 
to  be  channeled  above.  Spikelets  small,  few-flowered,  borne  in  terminal  and 
lateral  compound  panicles  and  eonsi.sting  of  several  loosely  imbricated  scales ; 
lower  scale  empty,  the  middle  one  or  two  bearing  staminate  flowers,  the  upper 
one  usually  perfect  and  fertile.  Stamens  in  ours  2.  Style  2  or  3-cleft,  deciduous. 
Achene  ovoid  or  globose,  without  tubercle. — Species  45,  tropical  and  temperate 
regions.  (Diminutive  of  Greek  klados,  a  branch,  referring  to  the  branched 
inflorescence.') 

1.  C.  mariscus  R.  Br.  Stems  numerous,  stout,  6  to  10  feet  high,  forming 
very  dense  and  heavy  hummocks :  leaves  4  to  7  feet  long,  4  to  5  lines  broad ; 
panicles  diffuse,  drooping,  the  lateral  ones  4  to  8  in  number,  from  the  axils  of 
short  sheathing  leaves ;  spikelets  narrowly  oblong,  2  lines  long,  in  clusters  of 
2  or  3 ;  achene  brown,  cylindric-ovate,  1  to  I14  lines  long. 

Moist  ground,  south  bases  San  Gabriel  and  San  Bernardino  mountains;  Inyo 
Co.    Southern  Nevada.    All  continents. 

Locg. — Upland  (aec.  Parish,  Bot.  Gaz.  65:33.5);  Hanaupah  Canon,  Panamint  Mts.,  Jcpson 
7002;  Furnace  Creek  (ace,  CoviUe,  Contrib.  U.  S.  Nat.  Herb.  4:213,-1893). 

Refs. — Claduim  makiscu.s  R.  Br.  Prodr.  Fl.  Nov.  HoU.  1:236  (1810).  C.  mariscus  var. 
oalifornicum  Wats.  Bot.  Cal.  2:224  (1880),  type  loe,  San  Gabriel,  Brewer. 

9.     RYNCHOSPORA  Vahl. 

■  Chiefly  perennials  with  erect  more  or  less  leafy  and  triangular  stems  from 
rootstoeks.  Spikelets  ovate,  globular,  or  fusiform,  variously  clustered ;  scales 
plane  or  a  little  concave,  not  keeled,  the  uppermost  subtending  imperfect  flowers. 
Perianth  of  1  to  20  bristles.  Stamens  commonly  3  (in  ours  usually  2).  Style 
2-eleft.  Achene  lenticular  or  globular,  crowned  by  the  persistent  base  of  the 
style. — Species  about  189,  tropics  and  subtropic  regions  of  both  hemispheres. 
(Greek  rhyncos.  snout,  and  spora,  seed.) 

1.  R.  alba  Vahl.  White-beak  Rush.  Perennial;  stems  almost  filiform,  I/2 
to  2  feet  high  ;  leaves  nari'owly  linear  or  almast  bristle-like ;  spikelets  disposed 
in  a  head-like  terminal  corymb  (and  u.sually  1  or  2  lateral  ones),  white  or  whitish, 
becoming  tawny  with  age,  perfecting  only  a  single  flower;  bristles  9  to  12  (or 
20)  ;  tubercle  flattened,  triangular-subulate,  nearly  as  long  as  the  achene. 

Bogs,  North  Coast  Ranges,  rare  in  California.    North  America,  Europe,  Asia. 

Loe. — Mendocino  Co.,  Congdon  (ae*,  Fernald  and  MacBride). 

Refs.— Rvnchospoka  alba  Vahl,  Enum.  PI.  2:236  (1806).  Schoenu.':  albus  L.  Sp.  PI.  44 
(1753),  type  north  European. 
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10.     CAREX  L.     Sedge. 
By  K.  K.  Mackenziei 

Gra.ss-like  sedpres,  perennial  by  rootstocks.  Culms  (stems)  mostly  triangular, 
often  strongly  phyllopodie  (leafy  at  base)  or  aphyllopodic  (not  leafy  at  base). 
Leaves  3-raiiked,  the  upper  (bracts)  elongate  or  short,  and  subtending  the  spikes 
of  flowers  or  wanting.  Flowers  monoecious  or  sometimes  dioecious.  Spikes  1 
to  many,  either  wholly  pistillate,  wholly  staminate,  androgynous  or  gj^naeean- 
drous,  sessile  or  peduncled,  the  base  of  the  peduncle  often  with  a  perigyninm- 
like  or  spathe-like  organ  (elado-prophyllum)  surrounding  it.  Perianth  none. 
Stamens  3  (or  rarely  2).  Achene  3-angled,  lenticular  or  plano-convex,  com- 
pletely enclosed  by  the  sac-like  perigynium. — Species  more  than  1000,  all  conti- 
nents, but  least  developed  in  the  tropics.     (The  Latin  name.) 

Tax.  note. — The  style  is  either  (1)  jointed  with  the  acliene  and  \ritliering  and  at  length 
deciduous,  as  in  most  sections,  or  (2)  continuous  with  the  achene,  persistent,  indurated  and  not 
withering,  as  in  Sects.  30,  33,  34,  and  sometimes  in  Sect.  31.  The  racheola  is  occasionally 
developed. 

Bibliog.— Bailey,  L.  H.,  Untenable  Names  of  Carices,  in  Bull.  Torr.  Club.  11:18-19,-1884; 
Carex  Catalogue  1-4, — 1884;  Notes  on  Carex  I,  in  Bot.  Gaz.  9:117-122, — 1884;  II,  in  Bot.  Gaz. 
9:137-141,-1884;  III,  in  Bot.  Gaz.  10:203-208,-1883;  IV,  in  Bot.  Gaz.  10:293-296,-1885; 
V,  in  Bot.  Gaz.  10:317-319,-1885;  VI,  in  Bot.  Gaz.  10:379-382,-1885;  VII,  (Preliminary 
synopsis  of  N.  Am.  Carices)  in  Proc,  Am.  Acad.  22:59-157,-188(3;  VIII,  in  Bot.  Gaz.  11:328- 
330,-1886;  IX,  Lu  Bot.  Gaz.  13:82-89,-1888;  X,  in  Jour.  Bot.  26:321-323,-1888;  XI 
(Studies  of  the  types  of  various  species  of  tlie  genus  Carex),  in  Mem.  Torr.  Club  1:1-85, — 1889; 
XII,  in  Bull.  Torr.  Club  16:218-220,-1889;  XIII,  in  Bull.  Torr.  Club  17:61-64,-1890;  XIV, 
(Carex  rigida  Gooden.  and  its  varieties),  in  Jour.  Bot.  28:171-173, — 1890;  XV,  in  Proc.  Cal. 
Acad.  ser.  2,  3:104-106,-1891;  XVI,  in  Bot.  Gaz.  17:148-153,-1892;  XVII,  in  Bull.  Torr. 
Club  20:417-429,-1893;  XVIII,  in  Bot.  Gaz.  21:1-8,-1896;  XIX,  in  Bot.  Gaz.  25:270-272,— 
1898.  BooTT,  Francis,  On  a  species  of  Cajex  allied  to  C.  saxatilis  L.,  in  Tran.s.  Linn.  Soc. 
19:215-220, — 1843;  Description  of  six  new  N.  Am.  Carices,  in  Jour.  Bost.  Nat.  Hist.  Soc. 
5:112-116, — 1845;  Carieis  species  novae  vel  minus  cognitae,  in  Trans.  Linn,  Soc.  20:115-147,: — 
1845-6;  De  Caricibus,  in  Hooker's  Lend.  Jour.  Bot.  5:67-74,-1846;  Table  of  distrib.  of 
Carex,  in  Richards.  Arctic  Exped.  2:344-353,-1851;  [Carices  in  Bigelow  coU.]  Pac.  R.R.  Rep. 
4:153-154,-1856;  111.  of  Genus  Carex,  1:1-74,  t.  1-200,-1858;  11:7.5-103,  t.  203-310,— 
1860;  111:104-126,  t.  311-411,-1862;  IV:127-233,  t.  412-600,-1867.  BooTT,  William, 
Carex,  in  Wats.  Bot.  Cal.  2:224-253,-1880;  Notes  on  Cyperaceae,  in  Bot.  Gaz.  9:85-94,— 
1884.  Brown,  Robert,  Carex,  in  Supp.  Appendix  PaiTy's  Voyage, — 1823;  Carex  in  Bot. 
Appendix  Richardson's  Jour., — 1823.  Dewey,  Chester,  Caricographv,  nos.  1-198,  in  Am.  J. 
Sci.  ser.  1,  vols.  7-49,-1824-1845;  nos.  199-303,  in  ser.  2,  vols.  2-42,-1846-1866;  index,  in 
vol.  42:32.5-334,-1866.  Holm,  T.,  Studies  in  the  Cyperaceae,  I-XXVI,  in  Am.  J.  Sci.  .ser.  4, 
vols.  1-26,-1896-1908;  Genus  Carex  in  Nw.  Am.  in'Bot.  Centralbl.  Beihefte,  22=:  1-29,— 1909. 
Fernald,  M.  L.,  Northeastern  Carices  of  the  Subsect.  Vosieariae,  in  Rliod.  3:43-56, — 1901; 
Northeastern  Carices  of  the  Sect.  Hyparrhenae,  in  Proc.  Am.  Acad.  37:447-514, — 1902;  various 
notes  on  Carex,  in  Rhod.  2:170-171,-1900;  3:170-172,-1901;  4:218-230,-1902;  5:247-251,— 
1903;  8:45-47,  73-77,  16.5-107,  181-184,  200-202,-1906;  9:159-160,-1907;  10:47-48,-1908; 
12:13:5-136,-1910;  13:130.  243-248,-1911;  14:115-116,-1912  (with  K.  M.  Wiegand); 
15:92-93,  133-134,  186-187,-1913;  16:213-214,-1914;  17:158-159,-1915.  Kukexthal, 
Georg,  Carex  in  Engler,  Pflzr.  4=°:67-824,  figs.  1-128, — 1909.  Mackenzie,  Kenneth  K.,  Notes 
on  Carex  I,  in  Bull.  Torr.  Club  33:439-443, — 1906;  II,  34:151-155,-1907;  II,  34:603- 
607,-1907;  IV,  35:261-270,-1908;  V,  36:477-484,-1909;  VI,  37:231-250,-1910;  VII, 
40:529-554,-1913;  VIII,  42:40.5-422,-1915;  IX,  42:60:!-621,— 1915;  X,  43:423-434,-1916; 
XI,  43:601-620,-1916;  Mr.  Heller's  1908  Carex  coll.,  in  Mulil.  5:53-58,-1909;  Western  allies 
of  Carex  pennsylvanica,  in  Torreya  13:14-16,-1913;  14:12.5-127,  144^159, — 1914;  Monog. 
of  Cal.  species  of  Carex,  in  Erythea  8:7-05,  figs.  1-51, — 1922.  Olney,  S.  T.,  Carices  Novae, 
in  Proc.  Am.  Acad.  7:393-390"— 1868;  Carices  coll.  by  E.  Hall,  in  Proc.  Am.  Acad.  8:406- 
407, — 1872.  ScHKUiiR,  C,  Riedgrascr, — 1801 ;  Nachtrag  oder  die  zweite  halfte  der  Riedgraser. — 
1806.  Schweinitz,  L.  D.  von,  Anah-tical  table  of  N.  Am.  species  of  Carex,  in  Ann.  Lye.  Nat. 
Hist.  N.  Y.  1:62-71,-1824;  Monog.' N.  Am.  species  of  Carex,  I.e.  1:283-373,-1825  (edited  by 
Torrey).  Torrey,  J.,  Monog.  N.  Am.  Cyperaceae,  in  Ann.  L3'c.  Nat.  Hist.  N.  Y.  3:386-427, 
443,-1836. 

1  The  ranges  for  California  and  the  indications  of  altitude  have  been  in  large  part  written 
by  W.  L.  Jepson  on  the  basis  of  determinations  by  Mr.  Mackenzie^  The  references  to  the 
literature  under  the  species  have  also  been  somewhat  modified  to  conform  to  the  general  usage 
in  tliis  work. — W.  L.  J. 


207'  CYPERACEAE 

A.     Spike  one,  androgynous,  tiractless;  perigynia  glabrous,  beaked,  the  beak  with  closed 

suture  at  apex  dorsally. 
Achenes  triangular;  stigmas  tliree,  rarely  two. 

Pistillate  scales  persistent ;  perigynia  inflated,  sessUe,  not  becoming  reflexed— .1.     Inflatae. 
Pistillate  scales  deciduous;  perigj-nia  not  inflated,  stipitate,  at  least  the  lower  reflexed  at 

maturity  2.     Athrochlaenae. 

Achenes  lenticular ;  stigmas  two 3.     Capitatae. 

B.    Spikes  one  to  many;  if  one,  not  as  in  A. 

1.  Achenes  lenticular  and  stigmas  two;  lateral  splices  sessile;  terminal  spiJce  partly  pistillate, 

or  if  staminate  the  l^iteral  spikes  short  or  heads  dioeoUms. 
PerigjTjia  not  white-punctieulate. 

Eootstocks  long-creeping,   the  culms  arising  singly  or   few   together;    perigynia  with   beak 
obliquely  cut,  at  most  bidcntulate. 
Spikes  densely  aggregated  into  a  globose  or  ovoid  head,  appearing  like  one  spike 

4.      FOETIDAE. 

Spikes,  at  least  the  lower,  distinct 5.     Divisae. 

Cespitose  or  rootstoeks  short-creeping;  perigj'nia  obliquely  cut  to  deeply  bidentate. 
Spikes  androgynous  (i.e.,  staminate  flowers  uppermost). 
Perigynia  abruptly  contracted  into  the  beak. 

Spikes  few   (usually  ten  or  less)  ;   perig}-nia  green  or  tinged  with  reddish-bro^Tn. 

6.     Muhlenberqianae. 
Spikes  numerous;  perigynia  yellowish  or  bro"\™ish  at  flowering. 

Perigynia  yellowish;  opaque  part  of  leaf -sheath  usually  transversely  rugidose. 

7.  Mui.tiflorae. 
Perigynia    brownish ;    opaque    part   of   leaf -sheath    not    transversely    rugulose. 

8.  Paniculatae. 
Perigynia  tapering  into  the  beak 9.     Stenorhynchae. 

Spikes  gynaecandrous  (i.e.,  pistillate  flowers  uppermost). 
Perigynia  at  most  thin-edged. 

Perigynia  spreading  or  ascending  at  maturity 10.     Stellulat^ve. 

Perigynia  appressed 11.     Dewetanae. 

Perigvnia  narrowly  to  broadly  wing-margined 12.     Ovales. 

Perigynia  wliite-puncticulate 13.      Canescentes. 

2.  Achenes  triangular  and  stigmas  three,  or  leiiticular  and  stigmas  two;  if  lenti<nilar,  lower 

lateral  spikes  conspicuously  peduncled,  or  terminal  spike  staminate 
and  lateral  spikes  elongated. 

Staminate  and  pistillate  spikes  on  different  culms;  stigmas  3,  short 17.     Scirpinae. 

Staminate  and  pistillate  spikes  on  the  same  culms. 
Spike  solitary. 

Perigynia  many-nerved,  rounded  and  beakless  at  apex;  stigmas  3,  short 

14.      POLYTRICHOIDEAE. 

Perigynia  2keeled,  not  rounded  at  apex,  beakless  or  beaked. 

Perigynia  glabrous;   stigmas  3,  elongated 15.     Firmiculmes. 

Perigynia  pubescent  or  puberulent;  stigmas  3 16.     FilieolIjVE. 

Spikes  more  than  one. 

Perigynia  closely  enveloping  the  achene,  strongly  tapering  at  base,  pubescent  or  puberu- 
lent; bracts  sheathless  or  nearly  so;   stigmas  normally  3,  long 18.     Montan.\e. 

Perigynia  not  as  above ;  or  if  so,  at  least  the  lowest  bract  strongly  sheathing. 

Bracts    (at   least   lowesf)    long-sheathing,   more   or    less   purplish-tinged,    the    blades 

absent  or  rudimentary;  stigmas  3,  early  deciduous 19.     Digitatae. 

Lowest  bract  sheathless  or  long-sheathing;  if  long-slieathing  its  blade  well-developed. 
Lowest  bract   .strongly   sheathing;   perigynia  never   strongly   bidentate  with   stiff 
teeth. 

Achenes    lenticular;    stigmas    2 20.     BiCOLORES. 

Achenes  triangular;   stigmas  3. 

Scales  greenish  or  light  reddish-brown  or  purplish  tinged. 

Rootstoeks  long-creeping;   scales  purplish  tinged 21.     Paniceae. 

Rootstoeks  not  long-creeping;   scales  greenish  to  reddish-brown  tinged. 
Perigynia  glabrous  or  hispidulous;   leaves  not  pubescent. 

Pistillate  spikes  erect  on  stiff  peduncles 22.     L.IXIFLORAE. 

Pistillate  spikes  slender   on   slender  peduncles,  the  lower  droop- 
ing  2-t.     Debiles. 

Perigynia  or  leaves  or  both  strongly  pubescent 23.     Triquetrae. 

Scales  dark  reddish-brown  to  blackish  tinged _...2.5.     FRiGn).\E. 

Lowest  bract  sheathless  or  sheathing;   if  sheathing,  perigynia  strongly  bidentate 
with  stiff  teeth. 
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Perigynia  or  leaves  or  both  pubescent;  stigmas  3 31.     Hirtae. 

Neither  perigynia  nor  leaves  pubescent. 

Style  jointeil  with  the  achene,  deciduous. 
Achenes  triangular;   stignias  3. 

Lowest  bract  sheatliless ;  perigynia  not  bidentate. 

Pistillate  spikes  narrowly  cylindrie,  elongated 26.  Anomalae. 

Pistillate  spikes  ovoid,  oblong  or  linear 27.     Atratae. 

Lowest  bract  sheathing;   perigynia  bidentate 32.     Extensae. 

Achenes  lenticular;  stigmas  2. 

Achenes  not  constricted  in  the  middle 28.     Acutae. 

Achenes  constricted  in  the  middle ;  scales  sharp-pointed,  three-nerved. 

29.     Cryptocarpae. 
Style  persistent,  continuous  mtli  the  achene. 

Perigynia  nerveless,  except  for  the  marginal  nerves;  stigmas  3 

30.     Tsachtchlaenae. 
Perigj'nia  several  to  many-nerved. 

Perigynia  coarsely  ribbed;  stigmas  3  or  2 33.     Physocarpae. 

Perigynia  finely  and  closely  ribbed ;   stigmas  3 

34.      PSEUDO-CYPEREAE. 

1.  Inflatae. 

Pistillate  scales  1-nerved;  perigynia  ovoid,  inflated,  tapering  at  apex;  staminate  part  of  spike 
scarcely  conspicuous;  aclienes  1.2.5  to  1.5  mm.  long 1.     C.  engelmanii. 

Pistillat*  scales  3-nerved ;  perigynia  broadly  ovoid,  strongly  inflated,  abruptly  minutely-beaked ; 
staminate  part  of  spike  conspicuous;  achenes  2  mm.  long _ 2.     C.  hreweri. 

2.  Athrochlaenae. 
Represented  by  one  species  in  our  range 3.     C.  nigricans. 

3.  Capitatae. 

Represented  by  one  species 4.     C.   caiiitata. 

4.  Foetidae. 

Represented  by  one  species  in  our  range 5.     C.  vernacula. 

5.  Divisae. 
Rootstocks,  slender,  light-brownish;   cuhns   obtusely  triangular,  normally  smooth;    leaf -blades 

narrow,   involute 6.      C.   douglasii. 

Rootstocks  stout;  culms  acutely  triangular,  normally  rough  above. 

Perigynia  chestnut,  thick,  the  beak  about  one-fifth  as  long  as  the  body 7.    C.  simuJata. 

Perigynia  blackish  in  age,  the  beak  one-third  to  one-half  as  long  as  the  body. 

Scales    very    dark   chestnut-brown,    shining;    perigynia   3.5    to    4u5    mm.    long,    polished, 

scarcely  hyaline  at  orifice 8.     C.  patisa. 

Scales  lighter  colored,  dull;  perigj'nia  3  to  4  mm.  long,  dull,  strongly  hyaline  at  orifice. 

9.     C.  praegradlis. 
6.  Muhlenbergianae. 

Densely  cespitose;  head  orbicular  or  oblong-ovoid 10.     C.  Iwodii. 

Rootstocks  elongate;  head  linear,  interrupted 11.     C.  tumulicola. 

7.  Multiflorae. 

Scales  strongly  hyaline-mai-gined ;  sheaths  normally  not  cross-rugulose. 

Perigynia  lanceolate-ovate,  sharp-margined  to  base,  membranaceous,  straw-colored 

12.    C.  stenoptera. 
Perigynia  ovate,  truncate  at  base,  short-beaked,  sharp-margined  above,  not  membranaceous, 

bro«Tiish-black  at   maturity 13.     C.   alma. 

Scales  not  strongly  hyaline-margined ;  sheaths  normally  more  or  less  cross-rugulose ;  perigynia 
straw-colored,  yellowish  or  tawny  at  maturity,  sharp-margined  to  base. 
Perigynia  3.5  to  4.5  mm.  long,  the  beak  much  shorter  than  tlie  body;  pistillate  scales  (except 
lowest)  acute  or  cuspidate. 
Ligule  conspicuous,  as  long  as  wide;  scales  bro^\'nish-tinged;  perigynia  strongly  nerved 

ventrally 14.      C.   densa. 

Ligule  very  short;  scales  reddish-brown-tinged. 

Perigynia  flat  and  nerveless   or  nearly  so  ventrally,   the   body   sparingly   serrulate 

above,  contracted  into  a  beak.. 15.     C.  vicaria. 

Perigynia   low-convex   and   strongly   nerved   ventrally,   the   body   strongly    serrulate 

above,  abruptly  contracted  into  a  beak 16.     C.  breviligulata. 

Perigynia  2.25   to  3.25   mm.   long,   the   beak   about  length   of  the   body;   pistillate   scales 
strongly  awned 17.     C.  dudleyi. 

8.  Fanlculatae. 

Leaf -blades  1.25  mm.  wide;  head  little  Interrupted;  perigynia  2  to  2.75  mm.  long,  shining,  not 
concealed  by  tlie  scales 18.     C.  diandra. 
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Leaf-blades  2.5  to  6  mm.  wide;  head  interrupted,  compound;  perigynia  3  to  4  mm.  long,  dull, 

concealed  by  the  scales 19.     C.  cusickii. 

9.  Stenorhynchae. 
Perigynia  3  to  -t  nun.  long,  the  beak  much  shorter  than  the  body;  scales  strongly  dark-tinged. 

Leaves  clustered  at  base ;  sheaths  not  green  and  white  mottled  dorsally ;  cubns  slender 

20.     C.  jonesii. 
Leaves  not  clustered   at  base,  the  lower  blades  much  reduced;    sheaths  green   and   white 

mottled  dorsally;   culms  stout 21.     C.  nervUui. 

Perigynia  4  to  6  mm.  long,  the  beak  about  length  of  body;  scales  not  or  aearcely  dark-tinged. 

22.     C.  stipata. 

10.  Stellulatae. 
Spikes  more  or  less  widely  separate,  not  brownish-black. 

Body  of  perigynimn  broadest  near  middle;   beak  with  few  weak  sorrulations 

23.     C.  laevieuJmis. 
Body  of  perigynium  broadest  near  base;  Ijeak  strongly  serrulate. 

Beak  of  perigynimn  bluntly  bidentate,  1,4  to  %  length  of  body,  the  ventral  suture  obso- 
lete or  inconspicuous;  scale  obtuse,  V^  length  of  body  of  perigynium 

24.     C.  interior. 
Beak  of  perigynium  sharply  bidentate,  the  ventral  suture  conspicuous. 

Beak    of   perigynium    chestnut-bro^\^l    tipped;    culms   obtusely    triangular;    pistillate 
scales  obtuse  or  obtusish,  chestnut-brown  tinged  with  broad  shining  margins 
and  apex,  rounded  and  not  keeled,  the  midvein  obscure  at  apex. 
Spikes  widely  separate,  the  terjninal  long-clavate;  perigynia  3.5  to  4  mm.  long. 

25.     C.  ormantlM. 
Spikes  approximate,  the  terminal  short-clavate ;   perigynia  3.75  to  4.5  nun.  long. 

26.     C  pltyllomaiiica. 

Beak  of  perigynium  reildish-brown  tipped;  culms  sharply  triangular;  pistillate  scales 

obtusish  to  cuspiilatc,  yellowish-brown  tinged,  the  margins  and  apex  narrow, 

opaque  or  dull  whitish,  keeled  with  the  sharp  midveiu  which  is  prominent  to 

apex _ 27.     C.  angustior. 

Spikes  3  to  .j  iu  a  small  (6  to  10  mm.  long),  densely  capitate,  brownish-black  head... .28.   C  illota. 

11.  Deweyanae. 

Perigynia  shallowly  bidentate,  3..5  to  4  mm.  long,  the  beak  about  '|;  length  of  body 

29.  C.  leptopoda. 
Perigynia  deeply  bidentate,  4  to  4.5  nun.  long,  the  beak  about  V2  length  of  body 

30.  C.  bolanderL 
12.     Ovales. 

Sheaths  green-striate  opposite  blades,  except  at  mouth 31.     C.  feta. 

Sheaths  white-hyaline  opposite  blades. 

Sheaths  strongly  prolonged   upward   at  mouth   opposite  blade   in   a   very   membranaceous 

appendage;  perigynia  and  scales  greenish 32.     C.  fracta. 

Upper  sheaths  (at  least)  concave  or  truncate  at  mouth  opposite  blades. 
Beak  of  perigynium  flat  and  serrulate  to  usually  strongly  bidentate  tip. 
Perigynia  3.5  to  5  nun.  long,  2  to  3  mm.  wide. 

Perigynia  thin  with  margins  conspicuously  wrinkled  dorsally;   culms   1  to  4  dm. 

high ;  spikes  ovoid,  densely  capitate 33.     C.  stramimformis. 

Perigynia  thick  with  margins  not  wrinkled  dorsally;  culms  3  to  9  dm.  high;  spikes 

oblong  in  an  oblong  head 34.     C.  midticostata. 

Perigynia  3  to  3.5  nun.  long,  1  to  1.5  mm.  wide 35.     C.  »ubfusca. 

Beak  of  perigynium  terete  toward  apex,  the  upper  1  to  3  imn.  smooth  or  nearly  so. 

Perigynia  appressed,  nearly  or  entirely  covered  by  scales,  the  beaks  not  conspicuous 
in  the  spikes. 

Culms  slender;  spikes  in  a  flexuous  nodding  head 36.     C.  practicohi-. 

Culms  stiff;  spikes  approximate  in  an  erect  head. 

Culms  1  to  (i  dm.  high,  the  leaves  not  bunched  near  base;  blades  2  to  3  nun. 

"wide,  flat;  beak  of  perigyaiium  not  hyaline  at  orifice !37.     C  tracyi. 

Cubns  1  to  3  dm.  high,  in  large  tufts,  the  leaves  bunched  near  base;  blades 
1.5  to  2  mm.  wide,  more  or  less  involute;  perigynium  beak  hyaline  at 
orifice. 

Perigynia  oblong-ovate,  rather  strotigly  margined 38.     C.  pliaeoceplmla. 

Perigynia  linear-lanceolate,  very  narrowly  margined,  boat-shaped 

39.     C.  lepurinella. 
Upper  part  of  perigynia  conspicuous  in  the  spike.s,  not  covered  by  scales. 

Perigynia  lanceolate,  5.5  to  8.5  mm.  iu  length,  3  to  5  times  as  long  as  mde. 

Spikes  about  three,  not  capitate;  scales  little  more  than  ^/i  length  of  perigynia. 

40.     C.  daviji. 
Spikes  fi  to  12,  capitate;  scales  eriualing  bodies  of  perigynia. ...41.     C.  spccifica. 
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Perigynia  ovate  or  if  lanceolate  shorter  tlian  5.5  nun.  in  lenffWi- 
Lower  bracts  leatlet-likc,  much  exceeding  head. 

Perigynia  with   tlie   beak   ferruginous   at   orifice,   bidentate;    lowest  bract 

appearing  like  a  continuation  of  the  culm 42.     C.  unUateralis. 

Perigynia  with  the  beak   hyaline  at   orifice,   bidentulate;    lowest  bract  not 

appearing  like  a  continuation  of  the  culm 43.     C.  athrostachya. 

Lower  bracts  scale-like,  much  shorter  than  or  slightly  exceeding  head. 
Perigynia  with  membranaceous  or  submembrauaceous  walls. 
Perigynia  thin  and  flat  save  where  distended  by  achene. 

Perigynia  3.5  to  5  mm.  long;  culms  slender 44.     C.  festivella. 

Perigynia  4.5   to  <i  mm.   long ;   culms   low,  ascending  or  decumbent. 

45.     C.  nuhicola. 
Perig;V"nia  strongly  plano-convex  at  maturity. 

Perigynia  nerveless  ventrally  or  with  impressed  nerves 

46.     C  pach)jstncli;ia. 
Perigynia  with  conspicuously  raised  nerves  on  inner  face. 

Perigj'nia  conspicuously   hyaline-tipped;    spikes   densely   capi- 
tate  47.     C.  abrupt  a. 

Perigynia  reddish-tipped;  spikes  more  or  less  strongly  separate. 

48.     C.  mariposdiia. 
Perigynia  with  thick,  firm  walls. 

Perigynia  very  small  (2.25  to  3.5  mm.  long). 

Margins  of  perigynia  entire   (or  very  obscurely  subserrulate) 

49.     C.  Integra. 

Margins  of  perigynia  strongl}-  .serrulate 50.     C.  teneraeformis. 

Perigynia  longer  (3.5  mm.  long  or  more). 

Lower  bracts    (at  least)    strongly  amplectant;    beaks  of  perigynia 

and  scales  little  reddish-tinged 51.     C.  amplectens. 

Bracts    not    amplectant ;    beaks    of    perigynia    and    scales    strongly 
reddish-tinged. 
Perigynia  strongly  nerved  ventrally,  the  nerves  proulineut ;  scales 
with  sharply  defined  midvein. 
Sterile  shoots  not  conspicuous;  lower  bladeless  sheaths  short; 

culms  slender;   scales  mostly  acute,  reddish-brown 

52.     C.  harfordii. 

Sterile   shoots   numerous,   elongate;    lower   bladeless   sheaths 

very    long;    culms    very    slender;    scales    cuspidate    or 

short-awned,  yellowish-brown....53.     C.  montereyenf:is. 

Perigynia  nerveless  or  very  obscurely  nerved  ventrally. 

Perig3'nia  with  a  few  raised  nerves  dorsally ;  coastal  species. 
Spikes  strongly  capitate;   leaf -blades  averaging  2.5  to  3 

mm.  wide;   culms  3.5  to  12  dm.  high 

54.    C.  sub-bracteata. 
Spikes  not  capitate,  the  head  slender;  leaf -blades  averag- 
ing 1.5  to  2  mm.  wide;  culms  1  to  6  dm.  high 

55.     C.  (iracilior. 
Perigynia   many-stiiate    or   with   impressed   nerves    dorsally; 
species  of  the  Sierra  Nevada. 
Spikes  not  f cw--flowered ;   culms  slender;   leaves  not  clus- 
tered, the  blades  long 56.     C.  pachycarp^i. 

Spikes  6  to  12-flowered;  eulms  stiff;  leaves  clustered,  the 
blades  short 57.     C.  paurifructiis. 

13.  Canescentes. 

Spikes  androgynous;   perigynia  une(|ually  biconvex 58.     C.  disprnna. 

Spikes  gj'naecandrous;   perig.ynia  plano-convex. 

Perigynia  broadest  near  middle,  short-beaked,  smooth  or  little  roughened. ...59.  C.  ranc.irens. 
Perigynia  ovate,  broadest  near  the  base;  beak  conspicuous,  strongly  serrul,ate....60.    ('.  anrta. 

14.  Poljrtrichoideae. 

Eepresented  by  one  species - 61.     ('.  Jrplalea. 

15.  Firmiculmes. 

Not  stoloniferous;  culms  smooth,  terete;  leaf-blades  1.5  mm.  wide;  bracts  long-awned 

62.     C.  multicaulis. 
Sto.'oniferous;  culms  very  rough,  triangular;  leaf -blades  2  to  3.5  mm.  wide;  bracts  not  long- 
cuspidate 63.     C.  geyeri. 

16.  Filifollae. 
Eepresented  by  one  species  in  our  range 64.     C.  cxscrta. 
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17.  Scirpinae. 

Represented  by  one  species  in  our  range 65.     C.  gigas. 

18.  Montanae. 

Basal  spikes  not  developed 66.     C.  iiiops. 

Basal  spikes  present. 

Perigj'nia  finely  many-ribbed  as  well  as  strongly  2-keeled. 

Scales  purplish-tinged,   obtuse  to   cuspidate ;    body   of   perigyniuni   globose ;    staminate 
spikes  many-flowered;  basal  pistillate  spikes  on  elongated  very  slender  peduncles. 

67.    C.  globosa. 
Scales  reddisli-brown  tinged,  cuspidate  or  long-awned;   body  of  perigynium  oval;  stam- 
inate spikes  few-flowered;  basal  pistillate  spikes  on  short,  erect  peduncles 

68.     C.  brainerdii. 
Perigynia  strongly  2-keeled,  otherwise  nerveless. 

Bract  of  lowest  non-basal  pistUlate  spike  leaflet-like,  exceeding  eulms,  if  at  all  colored, 
purplisli-brown  tinged  at  base. 

Perigynia  2.5  to  3  mm.  long,  the  beak  0.25  to  0.75  mm.,  long,  shallowly  bidentate 

69.     C.  irevipes. 

Perig\'nia  3  to  4.5  mm.  long,  the  beak  0.75  to  1.50  mm.  long,  bidentate....70.    C.  rossii. 

Braet  of  lowest  non-basal  pistillate  spike  squamiform  and  shorter  tlian  culm  or,  if  longer, 

auriculate  and  strongly  reddish-brown  tinged  at  base 71.     C.  brevicaulis. 

19.  Digitatae. 

Represented  by  one  species  in  our  range _ 72.     C.  concinnoides. 

20.  Bicolores. 

Perigynia  short-tapering  at  apex,  straw-colored,  2.5  to  3.75  mm.  long;   achenes  strongly  apicu- 

late - 73.     C.  salinaef ormis. 

Perig>Tiia  rounded  or  truncate  at  apex,  orange-colored  or  white-pulveinilent,  smaller;   achenes 
minutely  apiculate. 
Mature  perigynia  whitish,  ellipsoidal,  not  fleshy  or  translucent,  rather  obscurely  ribbed; 

scales  appressed _ - _ 74.     C.  Iiassei. 

Mature  perigynia  orange  or  bro'ivnish,  broader,  fleshy  or  translucent,  strongly  ribbed;  scales 
divaricate  at  maturity 75.     C.  aurea. 

21.  Paniceae. 

Perigj-nia  beakless  or  nearly  so;  bract  sheaths  short;  plant  glaucous;  leaf -blades  narrow, 

involute _ _ 76.      C.   livida. 

Perigynia  stronglj'  beaked;  bract  sheaths  long;  plant  not  glaucous;  leaf -blades  broad,  flat- 

77.     C.  calif omica. 

22.  Laxiflorae. 

Represented  by  one  species  in  our  range 78.  C.  hendersonii. 

23.  Triquetrae. 

Lowest  braet  sheathless  or  very  short -sheathing;  perigynia  glabrous,  strongly  ribl>ed  or  nerved. 
Perigj-nia  ovoid,  3.5  to  4.25  mm.  long,  abruptly  short-beaked,  the  sides  several-nerved. 

79.    C.  fiaccifolia. 
Perigynia  ovoid-lanceolate,  3.75  to  5  mm.  long,  tapering  into  the  beak,  the  sides  strongly 

ribbed _ 80.     C.  whitneyi. 

Lowest  bract  long-slieatliiug ;  perigynia  hairy,  faintly  nerved  or  nerveless. 
Leaf -blades  liairy;  spikes  oblong  or  short-oblong,  the  upper  approximate. 

Perigynia  4  to  5  nmi.  long,  round-tapering  at  base,  finely  many-nerved 

81.     C.  gynodynama. 

Perigynia  3.5  to  4  mm.  long,  tapering  at  base,  2-keeled,  obscurely  striate 

82.     C.  hirtissima. 
Leaf -blades  not  haiiy;  pistillate  spikes  linear,  widely  separate 83.     C.  triquetra. 

24.  Debiles. 

Represented  by  one  species  in  our  range 84.     C  mciidooinens-is. 

25.  Frigidae. 

Perigynia  triangular  or  slightly  flattened,  the  beak  bidentulate;   scales  obtusish,  the  midvein 
not  prominent  at  apex. 
Spikes  widely  separate,  the  staminate  one  strongly  overtopping  the  uppermost  pistillate  one; 

perigynia  triangular,  3.5  mm.  long  or  less 85.     C.  Icmnwnii. 

Uppermost  pistillate  spikes  bunched,  little  exceeded  by  the  staminate  one;  perigynia  com- 
pressed-triangular, longer. 

PistUlate  spikes  oblong;   scales  reddish-brown _ _ 86.     C.  luzuUna. 

Pistillate  spikes  linear-oblong;  scales  dark-tinged _ 87.     C.  ablata. 

Perigynia  strongly  flattened,  the  beak  bidentate;  scales  sharp-pointed  with  midvein  prominent 
to  apex. 
Perigynia  glabrous;   scales  smooth;    bract  sheaths  strongly  enlarged  upward;    leaf -blades 

very  leathery _ 88.     C.   luzulaefolia. 

Perigynia  sparsely  hairy;  scales  more  or  less  hairy;  braet  sheaths  scarcely  enlarged  upward; 
leaf-blades  not  leathery _ _ 89.     C.  fissuricola. 
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26.  Anomalae. 
Represented  by  one  species  in  our  range 90.     C.  umitUfolia. 

27.  Atratae. 

Terminal  spLke  staminate  or  sometimes  with  perijjj'nia  in  the  middle. 
Basal  sheaths  not  filamentose. 

Culms  few-leaved,  strongly  aphyllopodie 91.     C.  spectabilis. 

Culms  many-leaved,  clothed  at  base  with  dried-up  leaves  of  previous  year 

93.     C.  raynoldsii. 

Basal  sheatlis  filamentose _ 93.     C.   bifida. 

Terminal  spike  gj-napcandrous ;  i.e.,  the  terminal  flowers  pistillate. 

Culms  aphyllopodie,  strongly  purplish-red  at  base,  the  lower  sheaths  filamentose 

94.     C.    briabaumii. 
Culms  phyllopodic. 

Spikes  3  to  5,  not  oblong-cylindric;  perigynia  walls  not  papery;  perigynia  2.5  to  4.5  mm. 
long,  nerveless  or  obscurely  nerved  on  face,  dull  green  to  brownish-black. 
Perigynia  not  papillate-roughened. 

Spikes  contiguous,  sessile  or  nearly  so,  forming  a  dense  head;  scales  lanceolate, 

strongly  exceeding  perigynia;  cubns  stiff,  erect 95.     C.  helleri. 

Lower  spike  or  spikes  more  or  less  peduncled,  usually  distant,  erect  or  nodding; 

scales  wider,  shorter  than  or  about  equaling  perigynia ;  culms  more  slender. 

Scales  with  midvein  largely  obsolete ;  mature  perigj-nia  3.5  to  4.5  mm.  long,  as 

wide  or  wider  on  either  side  than  achene,  the  latter  on  stipe  of  nearly  its 

own  length;   sheaths  not  purplisli-tinged  ventrally 96.     C.  epapillosa. 

Scales  with  prominent  midvein ;   mature  perigynia  3.5  mm.  long,  narrower  on 
either  side  than  achene,  the  latter  much  longer  than  its  stipe;  sheaths 

normally  purpli.sh-tinged   ventrally 97.     C.   heteroncura. 

Perigynia  papillate-roughened,  especially  on  upper  margins 98.     C.  albo-nigra. 

Spikes  6  to  10,  oblong-cylindric;  perigynia  5  mm.  long,  lightly  3-nerved,  light  green,  the 
walls  papery;  scales  much  shorter  than  perigynia _ 99.     C  mertensii. 

28.  Acutae. 

A.     Flowering  culms  arising  prou  the  center  of  previous  ye.^r's  tuft  of  leave.s  and 

SURROUNDED  AT  BASE  Vl'ITH  DRlED-UP  LEASES  OF  PREVIOUS  YEAR. 

1.  Lower  sheaths  of  flowering  (ndms  not  breaTcing  and  becoming  filamentose. 
Strongly  stoloniferous,  the  ctilms  arising  one  to  few  together,  low;  lowest  bract  normally  much 
shorter  than  inflorescence;  scales  with  obsolete  or  slender  midvein. 
Dried  first  year  leaf-blades  at  base  of  fertile  culms  stiff,  rigid  and  conspicuous,  concealing 
the  culms ;   fertile  culm  leaves  all  blade-bearing,  the  lower  sheaths  not  purplish  or  his- 

pidulous   dorsally 100.     C.   scopulorum. 

Dried  first  year  leaf -blades  at  base  of  fertile  culms  much  desiccated,  not  stiff,  rigid  or  con- 
spicuous, and  not  concealing  the  culms;  lowest  fertile  culm  leaves  not  blade-bearing, 
the  lower  sheaths  purplish  and  more  or  less  strongly  hispidulous  dorsally 

101.  C.  gymnoclada. 
Culms  taller,  less  stiff,  in  larger  clumps;  lowest  bract  equaling  or  exceeding  inflorescence;  scales 

with  slender  midvein  or  broader  light  colored  center. 
Perigynia  strongly  nerved  ventrally,  the  nerves  raised. 

Perigynia  coriaceous,  sessile  or  nearly  so,  the  beak  bidentate;  strongly  stoloniferous 

102.  C.  nebrasl-ensis. 
Perigynia  membranaceous,  more  or  less  slenderty  stipitate,  the  beak  entire;   cespitose. 

Perigynia  substipitate,  orbicular,  minutely  papillate-roughened;   scales  deciduous 

103.  C.  paucicostata. 
Peryginia  strongly  stipitate,  ovate. 

Perigynia  yellowish-green,  ribbed,  papillate-roughened;   scales  deciduous 

104.     C.  hindsii. 
Perigynia  light  green  or  in  age  glaucous  green,  nerved,  very  minutely  granular; 

scaler  long  per.sistent 105.     C.  keUoggii. 

Perigynia  nerveless  ventrally  or  with  obscure  impressed  nerves. 

Sheaths  colored  ventrally  at  mouth ;  lower  pistillate  spikes  eernuous  or  subeernuous  on 

long  peduncles;  scales  in  age  whitened  at  tip _ 106.     C  sitchensis. 

Sheaths  not  colored  ventrally  at  mouth;  lower  pistillate  spikes  not  nodding;  scales  not 
whitened  at  tip 107.     C.  aquatilis. 

2.  Lower  or  middle  sheaths  of  flowering  culms  breaking  and  becoming  filamentose. 

Beak  of  perigynium  bidentate,  hispidulous  between  teeth;  scales  strongly  rough-awned 

108.  C.  barbarae. 

Beak  of  perigynium  entire  or  emarginate,  not  hispidulous  Ix-tween  teeth;  scales  not  rough- 
awned. 
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Lower  eulni  sheaths  strongly  yellowish-brown  tinged,  sharply  keeled;  culms  stout,  the  leaf- 
blades  6  to  12  mm.  wide _ 109.     C.  scliottii. 

Lower  culm  sheaths  purplisli-tinged,  not  sharply  keeled;  culms  more  slender,  the  leaf -blades 
narrower 110.      C.    scnta. 

B.     Some  ob  all  of  the  rLowERiNG  culms  arising  laterally  axd  not  envei-oped  at  base 

BY  previous  year's  TUFT  OF  LEAVES. 
Culms  very  densely  cespitose,  forming  dense  stools;  lowest  sheaths  strongly  tilamentose;  lowest 

bract  little  developed,  usually  much  exceeded  by  inflorescence 111.     C.  nudata. 

Culm  much  less  densely  cespitose,  forming  beds,  conspicuously  stoloniferous;  lowest  bract  well- 
developed,  from  somewhat  shorter  than  to  exceeding  inflorescence. 

Perigynia  orbicular  or  nearly  so 112.     C.  eurycarpa. 

Perigynia  oblauceolate 113.     C.  oxycarpa. 

29.  Cryptocarpae. 
Perigynia  dull,  straw-colored  or  light  brown,  slightly  granular;  lower  sheaths  of  sterile  shoots 

not   iilanieutose 114.      C.   lyngbyei. 

Perigynia  shining,  brown,  smooth;  lower  sheaths  of  sterile  shoots  strongly  filamentose 

115.     C.  obnupta. 
30.  Trachychlaenae. 

Eepreseuted  by  one  species  in  our  range 116.     C.  spissa. 

31.  Hirtae. 
Beak  of  perigynimn  obliquely  cut,  shallowly  bidentate  at  matiu'ity;   foliage  pubescent;   stam- 

inate  scales  long-eiliate 117.     C.  yosemitana. 

Beak  of  perigjuium  deeply  bidentate;  staminate  scales  at  most  erose. 
Poliage  not  pubescent ;  teeth  of  perigynium  beak  .short. 

Lowest  bract  strongly  sheathing;  fertile  culms  phyllopodic  with  many  leaves,  the  sheaths 

not  breaking  and  becoming  filamentose _ 118.     C.  oregonensis. 

Lowest  bract   not   sheathing;   fertile  culms  aphyllopodie  mth  few  leaves,   the  sheaths 

breaking  and  becoming  filamentose 119.      C.   lanuginosa. 

Sheaths  and  under  surface  of  leaf-blades  hairy;  teeth  of  perigynium  beak  conspicuous 

120.     C.  sheldonii. 
32.  Extensae. 

Represented  by  one  species  in  our  range 121.  C.  viridula. 

33.  Physocarpae. 
Perigynia  ascending;  lower  sheaths  more  or  less  strongly  filamentose;  culms  sharply  triangular. 

Perigynia  4  to  8  mm.  long,  abruptly  contracted  into  beak 122.     C.  vcsicaria. 

Perigynia  7  to  10  mm.  long,  tapering  into  beak. 123.     C  eisiecata. 

Perigynia  spreading  at  niaturitj';  lower  shc3,ths  not  filamentose;  culms  bluntly  triangular  below 

spikes _ 124.     C.  rostrata. 

34.  Pseudo-Cypereae. 
Perigynia  suborbicular  in  cross-section,  more  or  less  inflated;  teeth  of  perigynium  beak  0.5  to 

1  mm.  long _ 125.     C.  hystricina. 

Perigynia  obtusely  triangular,  scarcely  inflated,  closely  enveloping  achene;  teeth  of  perigynium 
beak  1.5  to  2  mm.  long,  recurved  or  spreading 126.     C.  comosa. 

Sect.  1.  Inflatae  Kiik.  Cespitose,  the  rootstocks  elongate.  Leaf-blades  filiform.  Spike  soli- 
tary, ovoid,  androgynous,  densely  flowered,  bractless.  PerigjTiia  inflated,  the  walls  very 
thin,  slightly  nerved,  sessile,  the  smooth  Ijeak  hyaline-tipped,  obliquely  cut,  in  age  bidentu- 
late.    Achenes  triangular.     Stigmas  3. 

1.  C.  engelmannii  Bailey.  Culms  5  to  20  cm.  high;  spike  10  to  15  mm.  long, 
6  to  10  mm.  wide,  the  lower  %  pistillate ;  scales  acute  to  cuspidate,  all  except 
lower  shorter  tliau  perigynia;  perigynia  4.5  to  5  mm.  long,  2.25  mm.  wide. 

Alpine  peaks  or  meadows,  Sierra  Nevada  in  Tulare  Co.  North  to  Wa.shing- 
ton,  east  to  Colorado. 

Locs. — Kaweah  Peaks,  Dudley  2215 ;  Chagoopa  Mdws.,  Dudley  2272. 

Ref. — Carex  engelmannu  Bailey,  Proc.  Am.  Acad.  22:132  (1886),  type  coll.  by  EngeJmann, 
probably  near  Colorado  Sprs.,  Colo. 

2.  C.  breweri  Boott.  (Fig.  28.)  Culm.s  1  to  2.5  dm.  high;  spike  1  to  2  cm. 
long,  6  to  10  mm.  wide,  the  upper  third  staminate;  scales  ovate,  short-acuminate, 
narrower  and  shorter  than  perigynia;  perigynia  5  mm.  long,  3.5  mm.  wide. 

High  alpine  peaks  of  the  Sien-a  Nevada  from  I\It.  Whitney  to  Mt.  Shasta. 
North  to  "Washington. 

Locs. — Mt.  Whitney,  Jepson  1085;  head  of  San  Joaquin  River,  Brciver  2831;  Mt.  Dana, 
Brewer  1863 ;  Mt.  Shasta,  Jepson. 

Refs. — Carex  breweri  Boott,  111.  Carex  4:142,  pi.  455  (1867),  type  loc.  Mt.  Shasta,  Brewer 
1422;  Mackenzie,  Erythea  8:18,  fig.  1  (1922);  Kiik.  in  Engler,  Pflzr.  4=":96,  fig.  20h-k  (1909). 


Fig.  28.     C.\REX  BREWERi  Boott.     a,  habit,   X  % ; 
b,  scale,  X  5 ;  c,  perigynium,  X  ii. 


Fig.  29.     a,  Cahex  capit.\ta  L.,  habit,  X  1;   6,  scale,   X  8;  c,  perigynium,   X  8. 
Bailey,  habit,  X  %;  e,  scale,  X  5;  /,  perigj'nium,  X  5. 
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Sect.  2.  Athrochlaenae  Holm.  Cespitose  or  witli  creeping  rootstoeks.  Leaf-blades  narrow. 
Spike  solitary,  androgynous,  bractless,  narrow,  densely  many-flowered.  Pistillate  scales 
soon  falling.  Perigynia  slenderly  strongly  stipitate,  widely  spreading  or  the  lower  reflexed, 
obscurely  triangular,  nerveless,  membranaceous,  long-beaked,  the  lieak  obliquely  cut,  becom- 
ing bidcntulate.    Achenes  usually  triangular,  slightly  apieulate.    Stigmas  3  or  occasionally  2. 

3.  C.  nigricans  C.  A.  Mey.  Culms  5  to  30  cm.  high,  stiff,  firm,  smooth; 
leave.s  4  to  9  to  a  fertile  culm,  the  blades  1.5  to  3  mm.  wide,  flat,  or  channeled  at 
base;  spike  8  to  15  mm.  long,  6  to  9  mm.  wide,  the  upper  half  stamiuate,  the 
lower  witli  10  to  25  perigynia;  scales  ovate,  obtuse  to  acutish,  dark-brown  tinged 
with  hyaline  margins,  shorter  than  perigynia;  perigynia  4  mm.  long,  brownish, 
tapering  into  a  smooth  beak. 

Arctic  alpine  in  the  Sierra  Nevada,  from  Tulare  Co.  to  Eldorado  Co.  North 
to  Alaska,  east  to  Colorado. 

Loes. — Mt.  Silliman,  Dudley  1.503;  Minarets,  Congdon;  Vogelsang  Pass,  Jepson  3230;  Lake 
Lucille,  Bretver  1379. 

Refs. — Carex  nigricans  C.  A.  Mev.  Mem.  Acad.  St.  Potersb.  1:211,  pi.  7  (1831),  type  from 
Unalaschka:  Mackenzie,  Ervthea  8:22,  fig.  2  (1922).  C.  pyrcnawa  W.  Boott  in  Bot.  C'al.  2:228 
(1880),  not  Wahl. 

Sect.  3.  Capitatae  Christ.  Cespitose.  Leaf-blades  filiform.  Spike  solitary,  ovoid,  an- 
drogynous, densely  flowered,  bractless.  Perigynia  plano-convex,  sharp-edged,  not  inflated, 
essentially  nerveless,  sessile,  the  walls  thinuish,  the  smooth  terete  beak  conspicuously 
liyaline-tipped,  in  age  bidentulate.     Achenes  lenticular,  apieulate.     Stigmas  2. 

4.  C.  capitata  L.  (Fig.  29a-e.)  Culms  1  to  3.5  dm.  high,  roughish  above, 
the  basal  sheatlis  purplish  ;  spike  4  to  10  mm.  long;  scales  ovate-orbieular,  obtuse, 
shorter  and  narrower  than  perigynia,  chestnut-brown  with  broad  hyaline  mar- 
gins; perigj-nia  2  to  3  mm.  long,  pale  green,  smooth,  rounded  at  base,  the  abrupt 
beak  slender,  dark-colored,  less  than  1  mm.  long. 

Sierra  Nevada  in  Fresno  and  Tulare  cos.,  6500  to  8000  ft.  North  to  Alaska, 
east  to  New  Hampshire,  south  to  Mexico. 

Locs.— Mt.  Goddard,  Hall  #  Chavdier  673;  Kaweah  Mdw..  Tulare  Co.,  Dudley  2216. 
Refs. — Carex   capitata  L.  Svst.   Nat.   ed.   10,   1261    (1759),  tvpe  from  n.   Eur.;    Kiik.   in 
Engler,  Pflzr.  4'":70,  fig.  15k  N  (1909);  Mackenzie,  Erythea  8:22,"  fig.  3   (1922). 

Sect.  4.     Foetidae  Tuckerm.     Leaf-blades  narrow.     Spikes  few  to  several,  androgynous,  in  a 

dense  subglobose  or  ovoid  head.  Perigynia  spreading,  plano-convex,  membraneous,  usually 
obsoletely  nerved,  loosely  enveloping  the  acliene,  rounded  at  base,  stipitate,  the  beak 
oljlic|uely  cut,  at  times  bidentulate.     Achenes  lenticular.     Stigmas  2. 

5.  C.  vernacula  Bailey.  Culms  0.5  to  2  dm.  high,  smooth ;  leaf-blades  2  to 
4  mm.  wide,  stiff;  head  about  1  cm.  in  diameter,  the  staminate  flowers  incon- 
spieuoiLS;  scales  ovate,  brown,  sharp-pointed,  rather  wider  and  from  shorter  to 
longer  than  perigynia ;  perigynia  ovoid,  3.5  to  4.5  mm.  long,  not  margined,  taper- 
ing into  the  smooth  beak  V:i  length  of  body. 

Alpine  slopes,  Sierra  Nevada  from  Tulare  Co.  to  Modoc  Co.  North  to  Wash- 
ington, east  to  Colorado. 

Locs.— Mt.  "Whitney,  Bailey  2067;  Mt.  Goddard,  Hall  #  Chandlrr  694;  Stanislaus  Peak, 
A.  L.  Grant  534;  Big  Trees,  Calaveras  Co.,  RiUehrand  2304;  Butte  Co.,  B.  M.  Austin  1159; 
Modoc  Co.,  Manning  433. 

Refs.— Carex  VERNAruLA  Bailev,  Bull.  Torr.  Club  20:417  (1893),  tvpe  from  w.  U.  S.; 
Mackenzie,  Erythea  8:23,  fig.  4  (1922).  C.  foetida  W.  Boott  in  Bot.  Ca'l.  2:232  (1880),  not 
All.     C.  incurva  Bailey,  Contrib.  TJ.  S.  Nat,  Herb.  4:214   (1893),  not  Lightf. 

Sect.  5.  Divisae  Christ.  Culms  arising  singly  or  in  small  clumps  at  intervals,  mostly  stiff, 
dark-tinged  at  base,  aphyllopodic.  Leaf-blades  narrow.  Spikes  few  to  many,  ovoid  or 
oblong,  androgynous  or  dioecious,  more  or  less  closely  aggregated  into  an  oblong  or  oblong- 
ovoid  head.  Heads  in  some  species  dioecious  or  nearly  so.  Lower  one  to  several  bracts 
developed,  .short-prolonged,  the  others  bract-like.  Perigynia  appressed-ascending,  plano- 
convex, smooth,  often  shining,  coriaceous,  more  or  less  nerved  on  outer  surface,  sharp-edged 
but  not  wing-margined,  rounded  and  spongy  at  base,  the  obliquely  cut  beak  in  age  bidentu- 
late.    Achenes  lenticular,  clo.sely  enveloped.     Stigmas  2. 

6.  C.  doug-lasii  Roolt.  Culms  (i  to  30  em.  high;  leaf-blades  1  to  2.5  mm. 
wide,  involute  aliove  and  flat  or  channeled  at  base;  heads  dioeeious  or  nearl.y  so; 
staminate  spikes  linear-elliptic,  8  to  15  mm.  long,  2.5  to  4  nun.  wide,  the  scales 
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straw-colored  or  brownish,  pointed ;  pistillate  spikes  wider,  the  scales  ovate  to 
lanceolate,  concealing  the  perig-jTiia,  yellowish-brown,  with  broad  hyaline  margins 
and  lighter  center;  perigynia  lanceolate,  4  mm.  long,  lightly  nerved  ventrally. 
strongly  nerved  dorsally,  tapering  into  a  strongly  serrulate  beak  nearly  2  mm. 
long,  its  apex  h.yaline;  styles  elongate. 

Dry  or  alkaline  soil  along  or  east  of  the  Sierra  Nevada  from  Modoc  Co.  to 
Inyo  Co. ;  south  to  Mt.  Pinos.    North  to  British  Columbia,  east  to  Nebraska. 

Locs. — Mt.  Pinos,  Ventura  Co.,  Hall  6.554;  North  Fork  Crooked  Creek,  White  Mts.,  Jepson 
7271;  Mono  Valley,  Bnwer  1813;  Yosemite,  Bolandcr  f)199;  Donner  Lake,  Davy  3233  B; 
Warner  Mts.,  Griffiths  4'  Hunter  459. 

Ref.— Carex  DouGLAsn  Boott  in  Hook.  Fl.  Bor.  Am.  2:213,  pi.  214  (1840),  type  loe.  North- 
west Coast,  Douglas. 

7.  C.  simulata  Mackenzie.  Culms  3  to  5  dm.  high;  leaf-blades  2  to  4  mm. 
wide,  fiat;  head  linear-oblong  or  oblong-ovoid,  12  to  25  mm.  long,  the  5  to  15 
spikes  pistillate,  staminate  or  androgynous;  scales  concealing  the  perigynia, 
cuspidate,  brown  with  hyaline  margins ;  perigynia  broadly  ovate,  l.S  to  2.25  mm. 
long,  nerveless  ventrally,  serrulate  above,  abniptly  beaked,  the  beak  0.25  nmi. 
long. 

Wet  soil,  west  slope  or  mostlj'  east  slope  of  the  Sierra  Nevada  from  Fresno 
Co.  to  Sierra  Co.  and  northward.    North  to  Washington,  east  to  Colorado. 

Locs. — Kings  Biver  Canon,  Dudley  3193;  Rowan  Mdw.,  Fresno  Co.,  Dudley;  Sonora  trail. 
Brewer  1855;   Sierraville,  Dudley;  Modoc  Co.,  Matm-inij  952   (in  part)  ;   Sisson,  Dudley. 

Rets. — Carex  simulata  Mackenzie,  Bull.  Torr.  Club  34:604  (1907),  type  loe.  Chug  Creek, 
Albany  Co.,  Wyo.,  A.  Nehon  7316.     C.  gayana  Boott,  111.  Car.  3:126,  pi.  411  (1862),  not  Desv. 

8.  C.  pansa  IJailey.  (Fig.  29d-f.)  Culms  1.5  to  3  dm.  high;  leaf-blades 
1  to  3  mm.  wide ;  liead  1.5  to  2.5  cm.  long,  the  spikes  lance-ovoid,  7  to  10  mm. 
long,  the  several  to  many  perigynia  appressed ;  scales  with  conspicuous  white- 
hyaline  margins,  concealing  perigynia;  perigynia  oblong-lanceolate,  nerveless 
ventrally.  tapering  at  apex,  the  beak  1  mm.  long,  serrulate. 

Drifting  sands  along  the  seacoast  from  Monterey  Co.  to  Del  Norte  Co. 
North  to  Washington. 

Locs. — Asilomar,  Monterey,  Parish  11475;  San  Francisco,  Olsson-Seffer;  Eureka,  Tracy 
3258;   Crescent  City,  Dudley. 

Befs. — Carex  paxsa  Bailey,  Bot.  Gaz.  13:82  (1880),  based  upon  CTlatsop,  Ore.,  Henderson, 
and  Ilivaco.  Wash.,  Henderson ;  Mackenzie,  Erythea  8:25,  tig.  5   (1922). 

9.  C.  praegracilis  W.  Boott.  Culms  2  to  7.5  dm.  high;  leaf-blades  1.5  to 
3  mm.  wide,  flattened  or  canaliculate;  head  1  to  5  cm.  long,  the  5  to  15  spikes 
denselj'  aggregated,  androg^Tious,  with  4  to  10  perigynia ;  scales  ovate-laneeolate, 
acute  to  cuspidate,  nearly  concealing  the  perigynia ;  perigynia  nerved  on  the 
outer,  nearly  nerveless  on  the  inner  face. 

iVIeadows,  widely  distributed  except  on  the  higher  mountains.  Nortli  tn 
Alaska,  east  to  Iowa. 

Locs. — San  Jacinto  Mts.,  Hall  2064;  San  Bernardino,  Pari.sh  4651;  San  Antonio  Mt-«.. 
Abrams  2679;  San  Pedro,  IFood  262;  Mt.  Pinos,  Hall  6375;  Santa  Barbara,  Bingham  491; 
Pacific  Grove.  Heller  6634;  Ilepsedani  Peak,  San  Benito  Co.,  Dudley;  San  Francisco,  M.  li. 
Jones  3268;  Sacramento,  Bolander  4502;  Giant  Forest,  Dudley  2987;  Tallac,  Dudley;  Mill 
Creek,  Mt.  Lassen,  Hall  4-  Babcoek  4308  in  jiart;  Hanaupah  Caiion,  Panamint  Mts.,  Jepson 
7097;  White  Mts.,  Shoekley  632. 

Refs. — Cakex  PR,\EGBAcn,is  W.  Boott,  Bot.  Gaz.  9:87  (1884).  type  loe.  San  Diego,  Scott. 
C.  marcida  Boott  in  Hook.  Fl.  Bor.  Am.  2:212,  pi.  213  (1840),  type  from  Columbia  River 
(not  J.  F.  Gmel.  1791).  C.  donqlasii  Boott  var.  brunnea  Olney,  Bot.  King  5:363  (1871), 
type  from  Cal.,  Co-ultcr  805.  C.\ista  Bailey,  Mem.  Torr.  Club  1:20  (1889),  based  on  C. 
douglasii  var.  brunnea.  C.  hookeriana  Parish,  Bull.  8.  Cal.  Acad.  5:26  (1906),  not  Dew.  C. 
sic<^ata  Parish,  I.e.  50,  not  Dew. 

Sect.  6.  Muhlenbergianae  Tuckerm.  Densely  cespitose.  Culms  not  flattened.  Spikes  few, 
androgynous  or  pistillate  but  never  gynaecandrous,  rarely  compound.  Perigynia  piano 
convex,  apprcssed  to  reflexed,  often  strongly  spongy  at  base,  narrowly  sharp-margmed. 
conspicuously  beaked,  the  beak  sharply  bidentate.     Acheues  lenticular.     Stigmas  2. 
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lU.  C.  hoodii  Boott.  (Fig.  30a-c.)  Culms  3  to  8  dm.  high;  leaf-blade.s  1.5 
to  3.5  mm.  wide;  head  1  to  2  cm.  long,  the  spikes  with  5  to  10  ascending  peri- 
gj-nia;  scales  ovate,  sharp-pointed,  chestnut  brown  with  lighter  keel  and  broad 
hyaline  margins ;  perigynia  lance-ovate,  4  to  5  mm.  long,  green-margined  above, 
the  beak  1 3  lengtli  of  body. 

Mountain  meadows  and  slopes,  Sierra  Nevada  from  Tulare  Co.  to  Shasta  Co. 
North  to  British  Columbia,  east  to  Colorado. 

Locs. — Soda  Sprs.,  Tulare  Co.,  DucUc;/  2343:  Minarets,  Congdon;  Lake  Merced,  Yosemite 
Park,  Jepson  4409,  4428;  Kennedy  Lake,  A.  L.  Grant  199;  Tallae,  Brainerd;  Morgan,  Tehama 
Co.,  HaH  #  Babcock  4346. 

Refs.— Carex  hoodii  Boott  in  Hook,  Fl.  Bor.  Am.  2:211,  pi.  211  (1840),  type  loc.  Columbia 
Eiver,  Douglas;  Mackenzie,  Erythea  8:26,  fig.  6  (1922).  C.  hoodii  Boott  var.  nervosa  Bailey, 
Mem.  Torr.  Club  1:14  (1889),  type  from  C'al.,  Kellogg  tf-  Harford  1069. 

11.  C.  tumulicola  Mackenzie.  Culms  2  to  8  dm.  high;  leaf -blades  1.5  to 
2.5  mm.  wide ;  head  2  to  5  cm.  long,  slender,  the  upper  spikes  aggregated,  the 
lower  separate,  with  10  or  fewer  appressed  perigjTiia;  lower  bracts  long-cu-spi- 
date;  scales  largelj-  concealing  perigj-nia,  brownish  straw-color  with  hyaline 
margin  and  green  midrib,  acuminate  to  cuspidate ;  perigynia  lanceolate,  4  to 
5  mm.  long,  the  serrulate  beak  i,-;  to  i/o  leng-th  of  body. 

Dry  soil  in  the  coastal  counties  from  Monterey  Co.  to  Humboldt  Co.,  and  in 
the  Sierra  Nevada  from  Tuolumne  Co.  to  Calaveras  Co.    North  to  Washington. 

Locs. — Coast  Ranges:  Monterey,  Davy  7268;  Santa  Cruz  Mts..  Bolaiider  150;  Berkeley 
Hills,  Daiy  4244;  St.  Helena,  Jepson  6242;  Ft.  Bragg,  Bolander  4765;  Eureka,  Tracy  4642. 
Sierra  Nevada:  Relief  Dam,  Tuolumne  Co..  A.  L.  Grant  370;  Calaveras  Big  Trees,  A.  L. 
Grant  4c. 

Refs. — Carex  tumulicola  Mackenzie.  Bull.  Torr.  Club  34:154  (1907),  type  loc.  Lake 
Temescal,  Alameda  Co.,  Bioleiti;  Erythea  8:27,  fig.  7  (1922).  C.  muricata  L.  var.  gracilis 
W.  Boott  in  Bot.  Gal.  2:232  (1880),  not  F.  Boott.  C.  hookeriann  Kiik.  in  Engler,  Pflzr.  4-°:161 
(1909)  as  to  C'al.  plant,  not  Dew. 

Sect.  7.  Multiflorae  Kunth.  Densely  cespitose.  Culms  sharply  triangular.  Opaque  part  of 
sheaths  usually  trausverselv  rugulose,  red-dotted.  Spikes  numerous,  small,  androgynous 
or  pistillate,  but  never  gynaecandrous,  the  lower  more  or  less  compound.  Bracts  frequently 
conspicuous.  Perigj'nia  plano-convex,  appressed-aseending  or  spreading,  not  thick-walled, 
somewhat  spongy  at  base,  short-stipitate,  sharp-margined,  more  or  less  nerved,  conspicuously 
rough-beaked,  the  beak  bidentat<'.     Achenes  lenticular.     Stigmas  2. 

12.  C.  stenoptera  Mackenzie.  Culms  2.5  to  4  dm.  high ;  leaf-blades  2  to 
3  mm.  wide,  channeled,  the  sheaths  tight;  head  decom])ound,  2  to  5.5  cm.  long, 
with  spikes  5  to  S  mm.  long,  4  to  6  mm.  wide;  bracts  inconspicuous;  scales  ovate- 
lanceolate,  obtusish  to  short-cuspidate,  brownish,  exceeding  perigynia;  perigynia 
3  to  3.5  nmi.  long,  neiwed  dorsally,  nerveless  ventrally  or  nearly  so,  round-taper- 
ing at  base,  tapering  into  a  serrulate  beak  about  i-  lengtli  of  liody. 

San  Antonio  ]\Its.,  Southern  California. 

Ref. — Carex  stenoptera  Mackenzie,  Erythea  8:28  (1922),  type  loc.  Ice  House  Caiion,  San 
Antonio  Mts.,  Johnston  1505. 

13.  C.  alma  Bailey.  (Fig.  30d-f.)  Culms  3  to  12  dm.  high,  strict,  rough 
on  angles ;  leaf-blades  3  to  6  mm.  wide ;  head  2.5  to  20  cm.  long,  decompound,  the 
clusters  closely  aggregated  to  strongly  separate;  scales  ovate,  short-pointed  to 
obtusish,  straw-colored  or  brownish  ;  perigynia  3.5  to  4  mm.  long,  smooth,  shining, 
narrowly  green-margined,  serrnlate  from  middle,  lightly  few-nerved  on  both 
sides,  tapering  into  the  serrulate  beak. 

Along  stream-s,  ilonterey  and  Tulare  cos.  to  Southern  California.  East  to 
southern  Nevada  and  Arizona. 

Locs. — Coast  Ranges:  Tassajara  Hot  Sprs.,  Monterey  Co.,  Elmer  31^7;  Mt.  Finos,  Hall 
6429.  Southern  California:  Pasadena,  McChitchic ;  San  Antonio  Mts.,  Johnston  1425;  Mt. 
San  Gorgonio,  Geo.  B.  Grunt  6399;  Palm  Sprs.,  Mt.  San  Jacinto,  Parish  4144;  New  York  Mts., 
Parish  10225.  Sierra  Nevada:  Nelson  Soda  Sprs.,  Tulare  Co.,  Dudley  877;  Bisses  sta.,  Kern 
Co.,  Dxidley  405. 

Refs. — Carex  alma  Bailey,  Mem.  Torr.  Club  1:50  (1889),  type  loc.  San  Bernardino  Co., 
Parry  if-  Lemmon  396;   Mackenzie,  Erythea  8:28,  fig.   8    (1922).     C.  vitrea  Holm,   Am.   Jour. 
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Sci.  ser.  4,  17:302,  figs.  5-7    (1904),  type,  from  Palm  Sprs.,  Mt.   San  Jacinto,  Parish   4144. 
C.  chrysoleuca  Parish,  Bull.  S.  Cal.  Acad.  5:22  (1906),  not  C.  chrvsoleuca  Holm. 

14.  C.  densa  Bailey.  (Fig.  30g-i.)  Culms  3  to  6  dm.  high,  smooth  or 
roughened  above,  from  exceeding  to  shorter  than  the  leaves ;  leaf -blades  3  to 
6  mm.  wide,  the  sheaths  septate  dorsally,  and  thin,  hyaline  and  more  or  less 
eross-rugulose  ventrally,  prolonged  and  convex  at  the  mouth ;  head  2  to  5  em. 
long;  bracts  ineon.spieuous,  except  1  or  2  lower  ones;  perigynia  3.5  to  4.5  mm. 
long,  strongly  convex  doi-sally,  ovate  or  ovate-lanceolate  from  a  round-tapering 
base,  narrowly  green-margined,  serrulate  above  middle,  the  beak  more  than  !/> 
length  of  body. 

Dry  soil,  cismontane :  Sierra  Nevada  from  ilariposa  Co.  northward;  ]Marys- 
ville  Buttes;  Coast  Ranges  from  Santa  Clara  Co.  northward.    North  to  Oregon. 

Loes. — Sierra  Nevada:  Snow  Creek,  Mariposa  Co.,  Congdon;  Pine  Grove,  Amador  Co., 
Hansen  1233.  Coast  Ranges:  Santa  Ciuz  Mts.,  J.  H.  Bush;  CiTstal  Sprs.,  San  Mateo  Co., 
Abram^  2444;  Oakland,  Bolander  0204:  Calistoga,  Tracy  1637;  Sherwood  Valley,  Davy  5150; 
Buck  Mt.,  Humboldt  Co.,  Tracy  4231;  Weaverville,  Tates  296;  Sisson,  Jcpson  51a. 

Refs. — CuiEX  DENS.\  Bailey,  Mem.  Torr.  Club  1:50  (1889),  type  loc.  Mark  "West  Creek, 
Sonoma  Co.,  Bigclow ;  Mackenzie.  Ervthea  8:29,  fig.  9  (1922).  C.  hrongniarlii  Kunth.  var. 
densa  Bailey,  Proe.  Am.  Acad.  22:137  (1886).  G.  hrongniartii  Boott,  111.  Car.  3:124,  pi.  402 
(1862).  in  part,  not  Kunth.  C.  chrvsoleuca  Holm,  Am.  Jour.  Sci.  ser.  4,  17:302  (1904),  type 
from  Mariposa.  Ccrngdan.  C.  disticha  W.  Boott  in  Bot.  Cal.  2:230  (1880),  not  Huds.  C. 
glomerata  W.  Boott.'l.c.  232,  not  Thunb.     C.  paniculaia  W.  Boott,  i.e.  232  in  part,  not  L. 

15.  C.  vicaria  Bailey.  Culms  3  to  6  dm.  high,  exceeding  the  leaves,  rough 
above;  leaf-blades  3  to  4.5  nun.  wide,  the  sheaths  tight,  not  conspicuously  septate 
dorsally,  thin-hyaline  and  more  or  less  eross-rugulose  ventrally,  short-prolonged 
and  convex  at  mouth ;  head  1.5  to  3  em.  long ;  bracts  inconspicuous  except  1  or  2 
lower  ones ;  perigAiiia  3  to  3.5  mm.  long,  ovate  from  a  rounded  base,  green- 
margined,  serrulate  above  middle,  the  beak  y^  Ipiig'th  of  body. 

Marshes,  JMendocino  Co.  (Round  Valley,  Chesnut  108).  North  to  Wash- 
ington. 

Refs.— C.4REX  VICARIA  Bailev,  Mem.  Torr.  Club  1:49  (1889),  type  from  Ch-e.,  E.  HaU.  C. 
hrongnUirtii  Bailey,  Proe.  Am. "Acad.  22:137   (1886),  not  Kunth. 

16.  C.  breviligulata  Mackenzie.  Culms  3  to  6  dm.  high,  exceeding  leaves, 
rough  above;  leai'-lilades  3  to  4.5  mm.  wide,  the  sheaths  tight,  not  conspicuously 
septate  dorsally.  tliin-hyaline  and  more  or  less  cross-nigulose  ventrally,  truncate 
at  mouth;  head  1.5  to  3.5  cm.  long;  bracts  usually  not  conspicuoiLS ;  perigynia 
3.25  to  3.75  mm.  long,  ovate  from  a  round-tapering  base,  green-margined,  serru- 
late from  middle,  the  beak  i/o  length  of  body. 

Marshes  and  swales :  Noi'th  Coast  Ranges ;  Sierra  Nevada.    North  to  Oregon. 

Locs. — S.anta  Rosa,  Wooton;  Round  Valley,  ne.  Mendocino  Co.,  Chesnut  283;  Susanville, 
Jones;  North  Fork,  Fresno  Co.,  Griffiths  4479. 

Refs. — Carex  breviugi'Lata  Mackenzie,  Erythea  8:92  (1922).  C.  vivaria  var.  costata 
Bailey,  Mem.  Torr.  Oub  1:49  (1889),  type  from  Grant's  Pass,  Ore.,  Benderson  1477. 

17.  C.  dudleyi  Jlackenzie.  Culms  3  to  7  dm.  high,  rough  above,  exceeding 
leaves;  leaf-blades  4  to  7  mm.  wide,  the  sheaths  tight,  inconspicuously  septate 
dorsally,  white-h.valine  and  scarcely  crass-rugulose  ventrally,  the  ligule  as  long 
as  wide ;  head  2  to  3.5  cm.  long ;  bracts  setaceous,  the  lower  conspicuous ;  peri- 
g}^lia  narrowly  ovate  from  a  rounded  base,  brownish-yellow  with  green  nuirgin, 
nerved  ventrall}%  the  beak  serrulate. 

Coast  Ranges  from  Monterey  Co.  to  Lake  Co.    Apparently  local. 
Locs. — Glen  Ellen,  Sonoma  Co.,  Bioletti  19;   Scott  Valley,  Lake  Co.,  Blanlinship. 
Ref. — Carex   dudleyi  Mackenzie,   Ervthea   8:30    (1922)",   type   loc.   Tassajara   Hot   Sprs., 

Monterey  Co.,  Elmer  2132. 

Sect.  8.  Pauiculatae  Kunth.  Densely  or  loosely  cespitose.  Culms  not  flattened.  Opaque 
part  of  leaf-sheaths  strongly  red-dotted.  Spikes  numerous,  small,  androgynous  or  pistillate, 
but  never  gj'naecandrous,  the  lower  compound  or  decompound.  Bracts  usually  inconspicu- 
ous. Perigynia  thick,  high  convex  on  the  dorsal  and  often  somewhat  convex  on  the  ventral 
face,  ascending  or  spreading,  coriaceous,  spongy  at  base,  stipitate,  narrowly  margined, 
more  or  less  nerved,  conspicuously  rough-beaked,  the  beak  bident-ate.  Achenes  lenticular. 
Stigmas  2. 


^.m 


Fig.   30.     a,   Carex    hoodii   Boott,   infloresppnce,    XI;    b,   scale,    X  7 ;    c 

"perigynium,  X  7.     d,  C.  alma  Bailey,  inflorcscencj;,  X  1 ;  e,  scale,  X  8; 

/,  pcrigynium,   X  8.     g,  C.  densa  Bailey,  inflorescence,   XI;   h,  scale, 

X  6;  i,  pcrigynium,   X  6.     j,  0.  CUSICKII  Mackenzie,  inflorescence,   X  1; 

/,-,  scale,   X  8;   /,  pcrigynium,   X  8. 
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Fig.  31.  a.  Caeex  nervina  Bailey,  inflorescence,  XI;  6,  scale,  X6; 
c,  perigynium,  X  6.  d,  C.  stipata  MuhL,  inflorescence,  XI;  e,  scale, 
X  6;  /,"  perigynium,  X  6.  g,  C.  bolanderi  Olney,  inflorescence,  X  1; 
h,  scale,  X  7 ;  t,  perigynium,  X  7.  j,  C.  feta  Bailey,  inflorescence,  X  1; 
i",  scale,   X  8;   ;,  perigynium,   X  8. 
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18.  C.  diandra  Sehrank.  Culms  3  to  7  dm.  high,  slender;  leaf-blades  can- 
aliculate at  base;  sheaths  not  copper-colored  at  mouth;  head  2.5  to  5  cm.  long; 
scales  acute,  brownish ;  perigynia  round-truucate  at  base,  the  beak  serndate. 

Wet  meadows,  very  local :  San  Bernardino  Valley  and  Oriole  Lake,  Tulare 
Co.    North  to  Alaska,  east  to  Newfoundland. 

Eefs. — Carex  diandra  Sehrank,  Acta  Aead.  Moguut.  49  (1782),  type  from  s.  Bavaria, 
Germany;  Kiik.  in  Engler,  Pflzr.  -L=°:175,  fig.  28a-d  (1909).  C.  hernardiim  Parish,  Bull.  S. 
Cal.  Acad.  5:24,  pi.  21  (1906),  type  loc.  San  Bernardino  Valley,  Parish  4600. 

19.  C.  cusickii  Mackenzie.  (Fig.  30j-l.)  Culms  stout,  7  to  12  dm.  high; 
leaf-blades  flat  with  slightlj'  revolute  margins,  the  sheaths  copper-tinged  at 
mouth;  head  4  to  8  cm.  long;  scales  chestnut-tinged;  perigynia  triuicate  at  base, 
the  beak  setulose-.serrulate. 

Wet  meadows  near  the  coast  from  San  Francisco  to  Del  Norte  Co.  Rare. 
North  to  British  Columbia,  east  to  Montana. 

Locs. — San  Francisco.  Bolandcr  1568   (in  part);  Crescent  City,  VtuUcii. 

Refs. — Carex  cusickii  Mackenzie  in  Piper  &  Beattie,  Fl.  Nw.  Coast  72  (1915)  ;  Erythea 
8:31,  fig.  10  (1922).  C.  teretiuscula  Good.  var.  ampla  Bailey,  Mem.  Torr.  Club  1:53  (1889), 
type  from  Burnt  River,  Ore.,  Cusich  1331.  G.  panic-ulata  W.  Boott  in  Bot.  Cal.  2:232  (1880) 
in  part,  not  L. 

Sect.  9.  Stenorhynchae  Holm.  Densely  cespitose  or  with  more  or  less  elongated  rootstocks. 
Culms  triangular  or  somewhat  flattened.  Opaque  part  of  leaf-sheaths  usually  transversely 
rugulose  or  red-dotted.  Spikes  few  to  many,  androgynous  or  pistillate,  but  never  gynae- 
candrous,  the  lower  simple  to  compound.  Bracts  little  developed.  Perigynia  plano-convex, 
yellowish  or  yellowish-brown,  appressed-asccnding  to  spreading,  not  thick-walled  but  strongly 
spongy  at  base,  stipitate,  strongly  many-nerved,  the  margins  nearly  obsolete  on  the  lower 
half,  conspicuously  beaked,  the  beak  bidentate.     Acheues  lenticular.     Stigmas  2. 

20.  C.  jonesii  Bailey.  Culms  2  to  6  dm.  high,  slender;  leaf -blades  1  to  2  mm. 
wide ;  opaque  part  of  sheath  white,  not  cross-rugidose,  truncate  at  mouth ;  head 
8  to  18  mm.  long,  the  larger  spikes  with  5  to  10  ascending  perigynia;  scales 
exceeding  or  shorter  than  the  perigjiiia,  ovate,  dark  brown ;  perigynia  ovate- 
lanceolate,  3  to  4  mm.  long,  1.5  mm.  wide,  the  beak  very  slightly  serrulate,  Y^ 
length  of  bod}\ 

High  mountains,  5000  to  7200  ft. :  San  Bernardino  Mts. ;  Sierra  Nevada  from 
Tulare  Co.  to  Siskiyou  Co.    North  to  Washington,  east  to  Montana. 

Locs. — Bluff  Lake,  San  Bernardino  Mts.,  Parish  3273;  Kaweali  Mdw.,  Dudley  2207;  Kings 
Biver  Caiion,  Dudleii  3191;  Peregoy  Mdw.,  Yosemite  Park,  Jepson  4335;  Sonora  Peak,  A.  L. 
Grant  412;  Truckee"  River,  Davy;  Mt.  Shasta,  GoUlxmith  37. 

Refs. — Carex  jonesii  Bailey,  Mem.  Torr.  Club  1:16  (1889),  type  loc.  Soda  Sprs.,  Nevada 
Co.,  Joiies;  Mackenzie,  En,'thea  8:32,  fig.  11  (1922).  C.  iUota  Parish,  Bull.  S.  Cal.  Acad.  5:52 
(1906),  not  Bailey.  C.  ho'iiplandii  Kunth.  var.  angustifolia  W.  Boott  in  Bot.  Cal.  2:233  (1880) 
as  to  spms.  with  androgj-nous  spikes,  not  F.  Boott. 

21.  C.  nervina  Bailey.  (Fig.  31a-c.)  Culms  3  to  9  dm.  high,  strongly  aphyl- 
lopodic,  .slightly  flattened  in  drying;  opaque  part  of  sheaths  olive-tinged,  truncate 
or  concave  at  the  mouth  ;  head  1.5  to  3  cm.  long,  the  larger  with  6  to  12  ascending 
perigynia,  the  staminate  flowers  rarely  conspicuous;  scales  ovate,  brownish;  peri- 
gynia ovate-lanceolate,  3,5  to  4  mm.  long,  the  beak  smoothish,  1  mm.  long,  the 
teeth  erect. 

High  mountains,  4000  to  7000  ft..  Sierra  Nevada  from  Tulare  Co.  to  Siskiyou 
Co.    North  to  southern  Oregon. 

Locs. — Giant  Forest,  Dudley  2998;  Lake  Tenaj'a,  Congdon;  Emigrant  Gap,  M.  E.  Jones 
3533 ;  Craggy  Peak,  Siskiyou  Co.,  Dudley. 

Refs.— C.vitEX  ^^ER^^N  a  "Bailey,  Bot.  Gaz.  10:203,  pi.  3,  figs.  6-8  (1885),  type  loc.  Summit 
Camp,  Placer  Co.,  KcUoqg;  Mackenzie,  Erythea  8:33,  fig.  12  (1922);  not  C.  nervina  Parish, 
BuU.  S.  Cal.  Acad.  5:26  (1906). 

22.  C.  stipata  Muhl.  (Fig.  3]d-f.)  Culms  3  to  12  dm.  high,  rather  weak, 
sharply  triangular,  strongly  serrulate  above ;  leaf-blades  4  to  8  mm.  wide,  flat, 
flaccid,  the  sheaths  strongly  septate  dorsally,  the  opaque  part  thin,  quickly 
broken,  cross-rugulose ;  head  3  to  10  cm.  long,  j'ellowish-brown ;  scales  ovate- 
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triangular,  light-brownish,  about  leiigtli  of  body  of  perigyuiimi ;  perigynia  lanceo- 
late, 4  to  5  mm.  long,  the  serrulate  beak  longer  than  or  nearly  equaling  the  body. 

Swamps  and  wet  meadows :  Coast  Ranges  from  Sonoma  Co.  to  Siskiyou  Co., 
thence  soutlierly  in  the  Sierra  Nevada  to  Sierra  Co.  North  to  Alaska,  east  to 
Newfoundland. 

Loes. — North  Coast  Eanges:  Santa  Rosa,  Hrllcr:  Weaverville,  Tates  295;  Sisson,  Jei)son 
56a.     Sierra  Nevada:  Sierra  Valley,  Lemmon  470;  Quiney,  Jepson  4148. 

Kefs. — Carex  stip.\ta  Mulil.  Willd.  Sp.  PI.  4:233  (1805),  tvpe  from  Perm.,  Muhlenberg ; 
Kiik.  in  Engler,  Pflzr.  4=°:172,  fig.  27H-L  (1909);  Mackenzie,  Eiythea  8:33,  fig.  13   (1922). 

Sect.  10.  Stellulatae  Kunth.  Densely  cespitose.  Culms  triangular.  Sheaths  not  red-dotted 
or  cross-rugulose.  Spikes  2  to  10,  or  by  reduction  1,  gynaecandrous,  pistillate  or  in  a  few 
species  staminate,  not  compound.  Bracts  inconspicuous.  Perig>-nia  plano-convex,  yellow- 
broirn  or  brown,  spreading  or  refle.xcd  at  maturity,  the  body  orbicular,  ovate  or  broadly 
oval,  strongly  spongy  at  base,  sharp-edged  nearly  if  not  entii-ely  to  the  rounded  or  truncate 
base,  not  puncticulate,  nerved  on  tlie  outer,  nerved  or  nei-veless  on  the  inner  surface,  the 
beak  bidentate  or  obliquely  cut.     Achenes  lenticular.     Stigmas  2. 

23.  C.  laeviculmis  ]\Ieinsh.     Culms  3  to  7  dm.  high,  weak;  leaf-blades  1  to 

2  mm.  wide,  liglit  green,  tlat,  soft;  spikes  3  to  8,  widely  separate  or  upper  approx- 
imate, suborbicular,  3  to  10  nmi.  long,  with  3  to  10  perigynia;  uppermost  spike 
long-clavate  at  base ;  scales  ovate,  about  length  of  body  of  perigynium,  with 
conspicuous  green  midvein;  perigynia  gi-een  or  brownish-green,  oblong-ovoid, 
piano-  or  concave-convex,  2.5  to  4  mm.  long,  1.5  mm.  wide,  thin-walled,  lightly 
nerved  ventrally,  the  beak  ig  length  of  body. 

Wet  shaded  places :  Humboldt  Co. ;  northern  Sierra  Nevada  from  Eldorado 
Co.  to  Butte  Co.    Northerly  to  Ala.ska  and  Idaho. 

Loes.— Bald  Mt.,  Humboldt  Co.,  Tnici)  4524;  Stirling,  Butte  Co.,  Heller  10819;  Straw- 
berry Creek,  Eldorado  Co.,  Brainerd  170. 

Eefs. — Carex  laeviculmis  Meinsh.  Bot.  Centralb.  55:195  (1893),  type  from  Kamtschatka; 
Kuk.  in  Engler,  Pflzr.  4''':232,  fig.  37E-r  (1909);  Mackenzie,  Erythea  8:34,  fig.  14  (1922). 

24.  C.  interior  Bailey.  Culms  1.5  to  5  dm.  high,  slender  and  wiry;  leaf- 
blades  1  to  3  mm.  wide,  flat  or  somewhat  canaliculate ;  head  1  to  2  cm.  long,  the 

3  or  4  spikes  approximate,  the  lateral  pistillate,  suborbicular,  4  mm.  long,  with 
3  to  10  widely  spreading  perigynia,  the  upper  long-tapering  and  staminate  at 
base;  scales  ovate-orbicular,  brownish,  hyaline-margined  all  around,  the  center 
lighter-colored,  the  midvein  not  sharply  defined;  perigynia  oblong-ovoid,  straw- 
color  or  light-brownish,  plump,  2.5  to  3  mm.  long,  sparingly  .serrulate  on  the 
upper  margins,  abruptly  beaked,  the  beak  with  veiy  shoit  teeth. 

Boggy  meadows,  northern  Sierra  Nevada  from  Plumas  Co.  to  Siskij'ou  Co. 
North  to  British  Columbia,  east  to  Newfoundland,  and  south  to  Mexico, 

Loea. — Prattville,  Plumas  Co.,  Junes;  Mt.  Shasta.  A.  Wood  999. 

Ref.—CAREX  INTERIOR  Bailey,  Bull.  Torr.  CHub  20:426  (1893),  typo  loc.  Penn  Yan,  New 
York,  Sartivell. 

25.  C.  ormantha  Mackenzie.  Culms  1.5  to  4  dm.  high,  slender  but  rather 
stiff;  leaf -blades  slightly  canaliculate,  1,5  to  2  nun.  wide;  head  2  to  6  cm,  long; 
spikes  3  or  4,  the  lateral  suborbicular,  6  to  8  nun.  wide,  with  2  to  12  widely 
radiating  perigynia ;  perigynia  rounded  at  base,  tapering  into  the  bidentate  beak 
more  than  i/o  length  of  body,  the  teeth  short. 

Boggy  places  in  the  mountains,  mostly  4000  to  6000  ft. :  San  Bernardino  Mts. ; 
Sierra  Nevada  from  Tulare  Co.  to  Tehama  CJo.    Also  in  Oregon. 

Loes. — San  Bernardino  Mts.,  Parish,  3274;  Kaiveah  River,  Dudley  1448;  Crescent  Lake, 
Mariposa  Co.,  Congdon;  Yosemite,  Hall  <|-  Biihcorl-  3412;  Calaveras  Big  Trees,  Bolander  tf- 
Hillehrand  2324;   Mineral,  Tehama  Co.,  Tigf/leston  7209. 

Eefs. — Carex  oriiantha  Mackenzie,  Erythea  8:35  (1922).  C.  ecMnata  Murr.  var. 
ormantha  Fern.  Proc.  Am.  Acad.  37:483,  pi.  4,  f,  89  (1902),  type  loe.  Strawberry  Creek, 
Eldorado  Co.,  Brainerd  160,  excluding  Conn,  and  R.  I.  spms.  C.  stellulata  Good.  var.  ormantha 
Fern.  Rhod.  4:222   (1902). 

26.  C.  phyllomanica  W.  Boott.  Culms  2.5  to  6  dm.  high,  smooth  or  nearly 
so;  leaf -blades  flat,  1.75  to  2.75  mm.  wide :  head  1.5  to  3.5  cm.  long:  spikes  3  or  4, 
the  lateral  suborbicular,  7  mm.  wide  with  8  to  15  widely  spreading  perigynia; 


SEDGE  FAMILY  217 

perigj-nia  round-truncate  at  base,  tapering  into  a  beak  scarcely  y-2  lengtli  of 
bod}%  tlie  teeth  short. 

Swampy  places  near  the  coast  from  Mendocino  Co.  to  Del  Norte  Co.  North 
to  Alaska. 

Loc3. — Mendocino  City,  Bolander  4746;  Patricks  Point,  Humboldt  Co.,  Tracy  4364;  Del 
Norte  Co.,  Davy. 

Refs. — Carex  phyllomanica  W.  Boott  in  Bot.  Cal.  2:233  (1880),  type  loo.  Mendocino  City, 
Bolander  4746.  C.  sterilis  W.  Boott,  I.e.  236,  not  Willd.  C.  vallicola  W.  Boott,  I.e.  235,  not 
Dew.     C.  eclmiata  W.  Boott,  I.e.  237,  not  Murr. 

27.  C.  angustior  Mackenzie.  Culms  very  slender  but  strict,  1  to  6  dm.  high, 
somewhat  roughened  above;  leaf -blades  1  to  2  mm.  wide,  flat  or  canaliculate; 
spikes  2  to  5,  approximate,  4  to  6  mm.  long,  with  3  to  15  perigjmia,  the  terminal 
long-clavate,  the  lateral  rounded  at  ba.se ;  scales  a.s  long  as  body  of  perigj^uia, 
ovate;  perigj-nia  2.5  to  3.5  mm.  long,  yellowish-brown,  impressed-nerved  ven- 
trally,  tapering  into  a  bidentate  beak  more  than  I/2  length  of  body. 

Boggy  places,  rare :  Eldorado  Co. ;  Humboldt  Co.  North  to  Washington,  east 
to  Newfoundland. 

Locs.— Fallen  Leaf  Lake,  Abrams  4796;   Bald  Mt.,  Humboldt  Co.,  Tracy  4532. 

Refs. — Cakex  angustior  Mackenzie  in  Rydb.  Fl.  Rocky  Mts.  124  (1917).  C.  steUulata 
Good.  var.  angusiata  Carey,  Gray's  Man.  544  (1848),  type  loe.  Fairfield,  N.  Y. 

28.  C.  illota  Bailey.  Culms  1  to  3.5  dm.  high,  slender  but  strict ;  leaf-blades 
1.5  to  3  mm.  wide ;  scales  broadly  ovate,  obtuse,  brownish-black ;  perigjTiia  ovate, 
3  mm.  long,  obscurely  nerved,  brownish-black,  the  beak  \^  length  of  body,  smooth 
or  nearly  so,  emarginate. 

High  montane,  Sierra  Nevada  fi-om  Tulare  Co.  to  Eldorado  Co.  North  to 
Washington,  east  to  Colorado. 

Locs.— Camp  Alta,  Tulare  Co.,  Dudley  992;  Kings  River,  DudJey  3299;  Soda  Sprs.  of  the 
San  Joaquin,  Conydon;  Yosemite,  Congdon  88;  Devils  Basin  and  Lake  Audrain,  Eldorado 
Co.,  Brainerd. 

Refs. — Care.n;  illota  BaUey,  Mem.  Torr.  Club  1:15  (18891,  not  Parish,  Bull.  S.  Cal.  Acad. 
5:52  (1906).  C.  honpUindii  Kunth  var.  minor  Boott,  Proc.  Acad.  Phila.  77  (1863),  type  from 
Col.,  Hall  4-  Harbour.  C.  bonplandii  Kunth  var.  angustifolia  W.  Boott  in  Bot.  Cal.  2:233 
(1880),  mostly,  not  F.  Boott. 

Sect.  11.  Deweyanae  Tuekerm.  Densely  cespitose.  Culms  triangular.  Sheaths  not  red- 
dotted  or  cross-rugulose.  vSpikes  3  to  8,  gjiiaecandrous,  pistillate  or  rarely  staminate, 
simple.  Lower  one  or  two  bracts  often  conspicuous.  Perigynia  plano-conve.x,  light  or 
yellowish-green,  appressed,  the  body  ovate  or  linear-oblong,  strongly  spongy  at  base,  only 
upper  half  sharp-edged,  round-tapering  at  base,  nerved  on  the  outer  face,  nerved  or  nerveless 
on  the  inner  face,  the  beak  bidentulate  to  deeply  bidentate.    Achenes  lenticular.     Stigmas  2. 

29.  C.  leptopoda  Mackenzie.  Culms  erect,  2  to  8  dm.  high,  roughened 
beneath  head ;  leaf-blades  2.5  to  5  mm.  wide ;  spikes  ovoid-oblong  or  linear-oblong, 
with  6  to  IS  perigynia  ;  scales  not  reddish-brown  tinged,  mostly  cuspidate,  shorter 
than  the  bodies  of  the  ovate-lanceolate  perigynia. 

Damp  woods :  Sierra  Nevada  from  Tulare  Co.  to  Shasta  Co.,  4000  to  8000  ft. ; 
Coa.st  Ranges  from  Santa  Cruz  Co.  to  Trinit.v  Co.,  50  to  3000  ft.  North  to  British 
Columbia,  east  to  Idaho. 

Locs. — ^Sierra  Nevada:  Mineral  King,  Hall  4'  Babcock  5373;  Pine  Ridge,  Fresno  Co.,  Hall 
4"  Cluindler  238  (in  part);  Yosemite,  Bolander  6201;  San  Antonio  Creek,  Calaveras  Co., 
Dudley;  McCloud,  Goldsmith  8.  Coast  Ranges:  Redwood  Park,  Santa  Cruz  Co.,  Dudley;  Oak- 
land Hills,  Bolander;  Sherwood  Valley,  Dudley;  Eureka,  Tracy  921;  Coffee  Creek,  Trinity  Co., 
Gold.^mi.th  18. 

Refs. — Carex  leptopoda  Mackenzie,  Rydb.  FL  Rocky  Mts.  124  (1917),  type  loc.  Elk  Rock, 
near  Oswego,  Claekamns  Co.,  Ore.,  Heller  10052.  C.  deiveyana  W.  Boott  in  Bot.  Cal.  2:236 
(1880)  in  part,  not  Schw. 

30.  C.  bolanderi  Olney.  (Fig.  31g-i.)  Culms  1.5  to  9  dm.  high,  little 
roughened  beneath  head;  leaf-blades  2.5  to  5  mm.  wid<';  spikes  linear-oblong  or 
linear,  with  8  to  30  perigynia ;  scales  iLsually  reddish-brown  tinged,  mostly  acute 
or  mucronate,  concealing  the  bodies  of  the  lanceolate  perigynia. 
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Widely  distributed  in  the  mountain  ranges,  mostly  at  lower  altitudes,  100 
to  2000  (or  6000)  ft.:  San  Bernardino  Mts. ;  Coast  Ranges;  Sierra  Nevada. 
North  to  British  Columbia,  east  to  New  Mexico  and  Montana. 

Locs. — Waterman  Canou.  Sau  Bernardino  Mts.,  Parish  2480.  Coast  Ranges:  Lucia,  Hall 
9992;  Santa  Cruz,  Bolander;  Mt.  Tamalpais,  Heller  5715;  Napa  Valley,  Bigeloiv;  Comptche, 
McMurphy  430;  Eureka,  Ah  rams  0219;  Mt.  Shasta,  Jepson  .54a.  Sierra  Nevada:  Deer  Creek, 
Tulare  Co.,  Dudley  029;  Eight  Mile  (Yosemite  to  Wawona),  Jepson  4298;  Calaveras  Big 
Trees,  Hillebrand  2315;   Strawberry  Creek,  Eldorado  Co.,  Brnincrd  179. 

Befs. — Carex  bolanderi  Olnev,  Proc.  Am.  Acad.  7:393  (1868),  type  loc.  Yosemite  Valley, 
Bolancter  0209;  Mackenzie,  Erythea  8:37,  fig.  15  (1922).  C.  deweya'na  W.  Boott  in  Bot.  Cal. 
2:236  (1880)  in  part,  not  Schw.;  var.  bolanderi  W.  Boott,  I.e.  C.  iromoides  W.  Boott,  I.e.  230, 
not  Schk. 

Sect.  12.  Ovales  Kunth.  Densely  cespitose  or  (rarely)  with  short-prolonged  rootstocks. 
Culms  triangular.  Opaque  part  of  leaf -sheaths  not  red-dotted  or  cross-rugulose,  but  some- 
times green-striate.  Spikes  2  or  3  up  to  20,  with  several  to  many  perigynia,  the  terminal 
gynaeeandrous,  the  lateral  pistillate  or  gynaeeandrous,  simple,  the  inflorescence  capitate  to 
moniliform.  Perigynia  scale-like  or  flat  (except  where  distended  by  achene)  to  thick  and 
plano-convex,  the  body  subulate  to  reniform,  narrowly  to  broadly  wing-margined,  appressed 
or  ascending  or  spreading,  little  eorky-thickened  at  base,  prominently  beaked,  the  beak 
bideut<ate  oi-  obliquely  cut.  often  becoming  bidentulate,  usually  serrulate  on  the  margins. 
Aclienes  lenticular.     Stigmas  2. 

31.  C.  feta  Bailey.  (Fig.  31j-l.)  Culms  5  to  12  dm.  high,  smooth;  leaf- 
blades  2.5  to  4  mm.  wide ;  head  2  to  8  cm.  long,  the  spikes  5  to  15,  greenish, 
aggregated  or  more  or  less  separate,  6  to  ]0  mm.  long,  the  perig.ynia  appressed, 
or  spreading  iii  age;  bracts  inconspicuous;  scales  ovate,  greenish,  aeutish ;  peri- 
gynia plano-convex,  thickish,  ovate,  greeni.sh.  3  to  3.5  inin.  long,  neai'l.y  nei-y^eless 
ventrally,  contracted  into  a  tlat  beak  les.s  than  i/o  length  of  body. 

Foothills  and  mountains,  100  to  7800  ft. :  coastal  Southern  California ;  Coast 
Ranges ;  Sierra  Nevada.    North  to  British  Columbia. 

Locs. — Southern  California:  San  Juan  Capistrano,  Nevin;  San  Bernardino  Mts.,  Parislt 
2214.  Coa.st  Banges:  Arnolds  Bun,  Santa  Clara  Co.,  Dndleii  4060;  Kenwood,  Sonoma  Co., 
Bioletti  9;  Shenvood  Valley,  Dudley;  Alder  Point,  Humboldt  Co.,  Tracy  4734;  Mt.  Shasta, 
Jepson  53a.  Sierra  Nevada:  Mineral  King,  Dudley  1647;  Y'osemite,  Jepson.  4265,  4297; 
Columbia,  Jepson  6411;  Avery.  Calaveras  Co.,  A.  L.  Grant;  Quiney,  Jepson  4140. 

Befs.— Cares  feta  Bailey,  BuU.  Torr.  Club  20:417  (1893);  Mackenzie,  Erythea  8:38, 
fig.  16  (1922).  C.  straminea  WiUd.  var.  mixta  BaUey,  Proe.  Am.  Acad.  22:151  (1886),  type 
from  Cal.,  Bolander  50.  C.  lagopodioides  \V.  Boott  in  Bot.  Cal.  2:237  (1880),  not  Schk.  "  C. 
ad-usta  W.  Boott,  I.e.  238  (in  part),  not  Boott.     C.  cristata  Schw.  var.  7nirahilis  W.  Boott,  I.e. 

32.  C.  fracta  Mackenzie.  Culms  5  to  12  dm.  high ;  leaf-blades  3  to  6  ram. 
wide ;  head  2.5  to  7.5  cm.  long,  the  spikes  7  to  15,  aggregated  or  the  lower  slightly 
separate,  short-oblong  or  obovoid,  8  to  12  nun.  long,  the  perigj'nia  appressed  or 
ascending  in  age ;  bracts  inconspicuous ;  scales  lance-ovate,  acuminate  or  short- 
cuspidate,  shorter  than  the  perigjTiia;  perigj'nia  lance-ovate,  thickish  over  achene, 
3  to  4.5  mm.  long,  strongly  ner\-ed  ventrally,  narrowly  margined,  semilate  above ; 
beak  about  length  of  body. 

Mountains  of  Southern  California;  Sierra  Nevada;  North  Coast  Ranges;  alt. 
4000  to  7000  ft.    North  to  Washington. 

Locs. — Southern  California:  San  Jacinto  Mts.,  Hall  2005;  Seven  Oaks,  San  Bernardino 
Mts.,  Geo.  B.  Grant  4074;  Mt.  Wilson,  Grant  0092  (in  part).  Sierra  Nevada;  Lloyd  Mt., 
Tulare  Co.,  Dudley  837;  Kings  Biver,  Dudley  3263;  North  Fork  San  Joaquin  Eiver,  Congdon; 
Little  Y^osemite,  Jepson  3100,  4403;  Yosemite,  Jepson  4333;  Cow  Creek,  Tuolumne  Co.,  Jepson 
6520;  Slippery  Ford,  Eldorado  Co.,  Brainerd.  Coast  Banges:  Mt.  Sanhedrin,  Lake  Co.,  Heller 
5952;   Sisson, '  £roinerrf  189. 

Befs. — Carex  fracta  Mackenzie,  Erythea  8:38  (1922),  type  loc,  Mt.  Shasta,  Pringle. 
C.  speoifica  Bailey,  Mem.  Torr.  Club  1:21  (1889)  in  small  part.  C.  adusta  W.  Boott  in  Bot. 
Cal.  2:238  (1880")  in  greater  part,  not  F.  Boott.  C.  scoparia  var.  fulva  W.  Bontt,  I.e.  237 
in  small  part. 

33.  C.  straminiformis  Bailey.  Leaf -blades  2  to  3.5  mm.  wide;  head  1.5  to 
2.5  cm.  long,  containing  3  to  6  spikes  6  to  10  mm.  long  with  many  spreading- 
ascending  perigjaiia;  scales  ovate-lajiceolate,  acut€,  reddish-brown;  perigynia 
broadly  ovate,  strongl.y  winged,  nerveless  or  nearlj'  so  ventrally,  abruptly  beaked, 
the  beak  %  length  of  body. 

High  summits  of  the  Sierra  Nevada,  8000  to  11,700  ft.    North  to  Wasliington. 
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Loes. — Cottomvood  Lakes,  Mt.  Whitney,  Jepson  5067;  upper  San  Joaquin  River.  Madera 
Co.,  C&ngdon;  Mt.  Buena  Vista,  Mariposa  Co.,  Congdon;  Lake  Tenaya,  Congdon;  Sonora 
Pass,  Jepson  6578;  Silver  Mt.,  Brewer  2045;  Mt.  Tallac,  EaJl  4-  Clmn-dler  4617;  Lassen  Peak, 
Breuw  2184;   Mt.  Shasta,  Brewer  1397. 

Refs. — Carex  straminiformis  Bailey,  Mem.  Torr.  Club  1:24  (1889)  ;  Kiik.  in  Engler,  Pflzr. 
4^:195,  fig.  32e,  p  (1909).  C.  straminea  WiUd.  var.  congesta  Boott,  ex  Olney,  Proc.  Am.  Aead. 
7:393  (1868),  type  loc  Mt.  Shasta.  Brewer  1375. 

34.  C.  multicostata  Mackenzie.  Leaf-blades  2.5  to  6  mm.  wide :  spikes 
about  10,  8  to  16  mm.  long;  scales  ovate,  obtuse  to  acute,  reddish-brown;  peri- 
gj-nia  appressed,  ovate,  several-nerved  ventrally,  winged  to  the  rounded  base, 
abruptly  contracted  into  the  beak  1  mm.  long. 

Mountains  of  Southern  California;  Sierra  Nevada  in  Nevada  Co.;  rare. 

Loes. — San  Jacinto  Mts.,  EaU  2492 ;  Truckee  River,  Nevada  Co.,  Dai\i/. 

Refs. — Cares  multicostata  Mackenzie,  Bull.  Torr.  Club  43:604  (1917),  type  loc.  Bear 
Valley  dam,  San  Bernardino  Mts.,  Parish  3609.  C.  specifica  Parish,  Bull.  S.  Cal.  Aead.  5:50 
(1906)  in  small  part,  not  Bailey.    C.  festiva  var.  striata  Parish,  I.e.  53  in  small  part,  not  Bailey. 

35.  C.  subfusca  W.  Boott.  Culms  2  to  6.5  dm.  high,  smooth;  leaf -blades 
1.5  to  3  mm.  wide ;  head  oblong  or  ovoid,  1  to  2  cm.  long,  the  spikes  4  to  12,  well 
defined  but  closely  aggregated,  ovoid  or  oblong,  4  to  10  nmi.  long,  rounded  at 
apex,  rounded  or  somewhat  tapering  at  base,  the  perigynia  appressed-asceuding ; 
scales  ovate,  acute,  brownLsh ;  perigyiiia  ovate,  plano-convex,  thickish,  winged  to 
the  rounded  base,  serrulate  above,  faintly  nerved  ventrally,  contracted  into  beak 
1/^  length  of  body  or  more. 

High  montane  in  coastal  Southern  California  and  in  the  Sierra  Nevada,  4000 
to  8000  ft. ;  Coast  Ranges  from  Monterey  Co.  to  Siskiyou  Co.,  mostly  500  to 
2500  ft.    North  to  Oregon,  east  to  Arizona. 

Loes. — Southern  California:  Cuyamaea  Mts.,  Brandegee ;  Palomar  (Smith  Mt.),  Stokes; 
San  Jacinto  Mts.,  Eeed  2483;  Mt.  San  Gorgonio,  Hall  7617;  Mt.  San  Antonio,  Abratm  1933; 
San  Bernardino  Mts.,  Parish  3261.  Sierra  Nevada:  Bisses,  Kern  Co.,  Dudley  461;  Salmon 
Creek,  Tulare  Co.,  Hall  4'  Babcock  5162  (in  part);  Grant  Park,  Dudley  1196;  Yosemite, 
Dudley;  Cow  Creek,  Tuolumne  Co.,  Jepson  6520a;  Squ.aw  Valley,  Placer  Co.,  L.  S.  Synith  555; 
Chico  Mdws.,  Heller  12018.  Coast  Ranges:  Tassajara  Hot  Sprs.,  Elm-er  3133;  Russian  River, 
Sonoma  Co.,  Bolander  3876;  Weaverville,  Yates  297;  Castella,  Shasta  Co.,  Piper  6470;  Mt. 
Eddy,  Siskiyou  Co.,  Eggleston  11662. 

Refs. — Carex  subfusca  W.  Boott  in  Bot.  Cal.  2:234  (1880),  type  loc.  Lake  Tahoe,  Kellogg. 
C.  festiva  var.  strict  a  Parish,  BuU.  S.  Cal.  Acad.  5:53  (1906)  in  part,  not  Bailey. 

36.  C.  praticola  Rydb.  Culms  2  to  7  dm.  high,  roughened  beneath  head; 
leaf-blades  1  to  3.5  mm.  wide,  flat;  spikes  2  to  7,  elliptic,  6  to  16  mm.  long,  the 
upper  contiguous,  the  lower  remote ;  bracts  except  lowest  not  developed ;  scales 
ovate,  acutish,  browaiish  tinged,  shining;  perigynia  concealed  by  scales,  ovate- 
lanceolate,  4.5  to  6.5  mm.  long,  narrowly  winged,  nearly  nerveless  ventrally, 
tapering  to  a  short  hj'aline-tipped  beak  %  length  of  body. 

Meadows  and  open  woods,  Humboldt  Co.  (Eureka,  Tracy  4421).  North  to 
Arctic  America. 

Refs. — Carex  praticola  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:84  (1900).  C.  pratensis  Drejer, 
R-evig.  Car.  Bor.  24  (1841),  tj-pe  loc.  Oodthaab,  Greenland,  J.  Vahl;  Kiik.  in  Engler,  Pflzr. 
4=»:198,  fig.  33l,  m  (1909)  ;  not  C.  pratensis  Hose  in  1797. 

37.  C.  tracyi  ^Mackenzie.  Head  stiff,  narrow,  1.5  to  4  cm.  long,  the  spikes 
4  to  7,  ovoid  or  short-oblong,  7  to  15  mm.  long;  scales  ovate,  acute,  covering  peri- 
gynia, brownish-red;  perigynia  ovate,  4  to  5  mm.  long,  winged  to  the  rounded 
base,  serrulate  above,  strongly  nerved  dorsally  and  ventrally,  abruptly  beaked, 
the  beak  obliquely  cut  dorsally,  at  length  bidentulate,  dark  reddish-brown  at 
tip,  shorter  than  body. 

Humboldt  Co.  (Bald  Mt.,  Tracy  4547).    North  to  British  Columbia. 
Ref. — Carex  tracyi  Mackenzie,  Erythea  8:41    (1922),  type  loc.  Bald  Mt.,  Humboldt  Co., 
Tracy  4547. 
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38.  C.  phaeocephala  Piper.  Spikes  2  to  5  (rarely  7),  6  to  12  mm.  long, 
forming  a  head  12  to  25  mm.  long ;  lowest  bract  occasionally  developed ;  scales 
ovate,  acute,  dark  bro^\^lish,  covering  perigynia;  perigynia  4.5  mm.  long, 
obscurely  nerved  ventrally,  contracted  into  a  beak  about  1  mm.  long. 

High  i^eaks  of  the  Sierra  Nevada  from  Mt.  Whitney  to  Mt.  Shasta.  North 
to  Ala.ska,  east  to  Colorado. 

Locs.— Mt.  Whitney,  Jcpsoii,  1078;  Stanislaus  Teak,  A.  L.  Grant  536;  Mt.  Tallac,  Hall  # 
Chandler  4627;  Mt.  Sliasta,  Copdand  3568. 

Eefs. — Carex  phaeocephala  Piper,  Contrib.  U.  S.  Xat.  Herb.  11:172  (1906),  tvpe  from 
Ore.,  E.  Hall;  Mackenzie,  Erythea  8:41,  fig.  17  (1922). 

39.  C.  leporinella  ^lackenzie.  Spikes  3  to  8,  narrowly  oblong-oval,  6  to  15 
mm.  long,  forming  a  head  1.5  to  3  cm.  long;  lowest  bract  occasionally  somewhat 
developed ;  scales  ovate,  acute,  reddish-brown,  covering  perigpiia ;  perigjTiia  4 
mm.  long,  few-nei-^'ed  ventrally,  tapering  into  a  beak  1  nmi.  long. 

High  summits,  central  Sierra  Nevada,  from  IMariposa  Co.  to  Placer  Co. 
North  to  Washington. 

Locs. — Tuolumne  Soda  Sprs.,  Congdon;  Summit  Valley,  Placer  Co.,  Pringle. 

Befs. — Carex  leporinella  Mackenzie,  BulL  Torr.  Club  43:605  (1917),  type  loc.  Pyramid 
Peak,  Eldorado  Co.,  Hall  4"  Clmndler  4716.  C.  tenuirostris  Bailey,  Mem.  Torr.  Club  1:15 
(1889),  not  Olney. 

40.  C.  davyi  Mackenzie.  Culms  2.5  to  3.5  dm.  high,  smooth,  slender;  leaf- 
blades  1.5  to  2.5  mm.  wide;  head  about  2.5  cm.  long,  the  spikes  oblong-obovoid, 
12  to  18  mm.  long :  bracts  not  developed ;  .scales  oblong-ovate,  very  obtuse,  chest- 
nut ;  perigynia  thin,  7.5  mm.  long,  striate  dorsally  and  ventrally,  naiTowly 
margined  to  base  and  serrulate  to  middle,  the  sharply  bidentate  beak  not  differ- 
entiated from  body. 

High  Sierra  Nevada  from  Placer  Co.  to  Tulare  Co.,  6000  to  10,000  ft. 

Locs. — Devils  Basin,  Eldorado  Co.,  Braincrd;  Calaveras  Big  Trees,  Eillcbrand  2322;  Mt. 
Whitnev,  Dudley  2484. 

Eefs. — C.KKEX  DAVYI  Mackenzie,  Bull.  Torr.  Club  43:606  (1917),  type  loc.  Truckee  River, 
Placer  Co.,  Davy  3266.     C.  siccata  W.  Boott  in  Bot.  Cal.  2:230   (1880),  not  Dew. 

41.  C.  specifica  Bailey.  Culms  2.5  to  8  dm.  high,  smooth,  stiff;  leaf -blades 
2  to  5  mm.  wide;  head  globose,  1.5  to  4  cm.  long,  the  .spikes  oblong-ovoid,  6  to 
9  mm.  long ;  bracts  little  developed ;  scales  lance-ovate,  acute,  reddish-brown ; 
perigynia  thin,  plano-convex,  6  mm.  long,  .several  to  many-nerved  on  both  faces, 
narrowly  winged  to  base,  serrulate  above,  tapering  into  a  bidentate  beak  I3 
length  of  body. 

Sierra  Nevada  from  Eldorado  Co.  to  Tulare  Co. 

Locs. — Echo  Lake,  Eldorado  Co.,  Brainerd  188;  Silver  Valley,  Alpine  Co.,  B reiver  1969; 
Yosemite,  Abrams  5443;  Soda  Sprs.  of  the  San  Joaquin,  Conqdon;  Marble  Fork  Kaweah  River, 
Dudley  1790. 

Refs. — Carex  specifica  Bailey,  Mem.  Torr.  Club  1:21  (1889),  type  loe.  Silver  Valley, 
Alpine  Co.,  Brewer  1969.  C.  scuparia  Sehk.  var.  fulva  W.  Boott  in  Bot.  Cal.  2:237  (1880), 
same  type,  excluding  Hillebrand  2317  and  Ore.  spms.  C  arida  W.  Boott,  I.e.  not  Schw.  & 
Torr.  C.  lanoifructus  Mackenzie,  Bull.  Torr.  Club  43:607  (1916),  type  from  Volcano  Creek, 
Tulare  Co.,  Hall  #  Chandler  5472. 

42.  C.  unilateralis  Mackenzie.  Culms  2  to  9  dm.  high,  slender,  leaf-blades 
2  to  4  mm.  widi' :  spikes  5  to  20,  ovoid,  5  mm.  long,  deiLsely  aggregated  into  an 
ovoid  head  1  to  3  cm.  long;  lowest  2  or  3  bracts  dilated  and  .strongly  brownish 
hyaline  margined  at  base ;  scales  ovate,  strongly  caspidate,  reddish ;  perigynia 
appressed,  ovate-lanceolate,  thin,  4  to  5  mm.  long,  wing-margined,  serrulate 
above,  tapering  into  a  short  flat  beak,  serrulate  nearly  to  apex. 

Wet  meadows  and  copses,  Hiuuboldt  Co.    North  to  Briti-sh  Columbia. 
Refs. — C.\REX  uinLATER.VLis  Mackenzie,  Erythea   8:43    (1922),  type  loe.  Alton,  Humboldt 
Co.,  Traey  3783.     C.  athrostachya  Kiik.  in  Engler,  Pflzr.  4"':193,  fig."32A,  B   (1909),  not  Olney. 

43.  C.  athrostachya  Olney.  (Fig.  32a-c.)  Culms  1  to  9  dm.  high,  slender; 
leaf -blades  1.5  to  4  mm.  wide;  spikes  4  to  20,  ovoid,  4  to  10  mm.  long,  densely 
aggregated  into  an  ovoid  head  1  to  3  cm.  long;  lowest  2  or  3  bracts  dilated  and 
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strongly  brownish  hj-aline-margined  at  base,  spreading;  scales  ovate,  shorter 
than  the  perigj-nia,  acute  or  short-cuspidate,  brown ;  perigj-nia  ascending,  ovate- 
lanceolate,  thin,  3  to  4.5  mm.  long,  wing-margined,  serrulate  above,  tapering  into 
a  beak  1  nun.  long,  the  tip  slender,  terete. 

Wet  meadows  and  copses:  San  Bernardino  Mts. ;  Sierra  Nevada  from  Tulare 
Co.  to  La-ssen  Co. ;  North  Coast  Ranges  from  Mendocino  Co."  to  Siskiyou  Co. 
North  to  Alaska,  east  to  Colorado. 

Locs. — San  Bernarflmo  Mts. :  Bear  Valley,  Parish  1,573.  Sierra  Nevada:  Kaweah  Peaks, 
Dudhii  2081;  upper  San  Joaquin  River,  Ma-dera  Co.,  Ccrngdon ;  Hetch-Hetchy,  Jepsoii  3477;  Cow 
Creek,  Tuolumne  Co.,  Jcpson  6518;  Truckee,  L.  S.  Smith  673;  De^Vitts,  Lassen  Co.,  Davy  3298. 
Xorth  Coast  Ranges:  Shenvood  Valley,  Dudley;  Beebe's  Ranch,  Humboldt  Co.,  Tracy  3373; 
Sisson,  Goldsmith  13. 

Refs. — Cakex  athrostaciiya  Olney,  Proc.  Ani.  Acad.  7:393  (1868),  type  loc.  Yosemite 
Valley,  Brewer  1650;  Kiik.  in  Engler,  Pflzr.  4":  193,  fig.  32a,  b  (1909);  Mackenzie,  Erythea 
8:43,  fig.  18  (1922).  C.  honplandii  Bailey,  Proc.  Am.  Acad.  22:152  (1886)  in  part,  not 
Kunth.    C.  athrostavhya  Olney  var.  minor  Olney  in  Bot.  King  367  (1871),  type  from  Cal. 

44.  C.  f estivella  Mackenzie.  Culms  3  to  10  dm.  high ;  leaf-blades  2  to  6  mm. 
wide;  spikes  5  to  20,  ovoid,  5  to  12  mm.  long,  densely  aggregated  into  a  head 
12  to  25  mm.  long;  bracts  inconspicuous;  scales  ovat<?,  obtuse  to  acutish,  dark 
chestnut  to  brown i.sh-blaek ;  perigynia  ovate,  appressed,  lightly  nerved  ventrall.v, 
the  beak  Y^  length  of  body. 

High  montane,  7000  to  10,000  ft. :  Sierra  Nevada  from  Eldorado  Co.  to 
Tulare  Co. ;  White  Mts.    North  to  Washington,  east  to  Colorado. 

Locs. — Strawberry  Creek,  Eldorado  Co.,  Braiiurd  226  in  part;  Sonera  Pass,  Bretcer  1864; 
Kaweah  Mdw.,  Diidfry  2208.     I'oison  Creek,  White  Mts.,  Jepsoii  7372. 

Ref. — Carex  festivt.lla  Mackenzie,  Bull.  Torr.  Club  42:609  (1915),  type  loc.  Albany  Co., 
Wyo.,  NeJsmi  3275. 

45.  C.  nubicola  I\Iackenzie.  Culms  1  to  4  dm.  high;  leaf -blades  1.5  to  4  mm. 
wide;  head  9  to  IS  mm.  long,  the  4  to  7  densely  aggregated  ovoid  or  subglobose 
spikes  5  to  9  mm.  long,  the  perigynia  ascending  with  spreading  beaks ;  bracts 
inconspicuous ;  scales  ovate,  acute,  blackish ;  perigv^nia  ovate,  strongly  winged, 
abruptl.y  contracted  into  a  beak  1/2  length  of  bodj'. 

Sununits  of  high  mountains:  Mt.  Dana  (our  only  knowTi  locality).  North  to 
Alberta,  east  to  Colorado. 

Eefs.— Carex  nubicola  Mackenzie,  Bull.  Torr.  Club  36:480  (1909).  C.  festiva  Dew.  var. 
decumbens  Holm,  Am.  Jour.  Sci.  ser.  4,  16:20,  26  (1903),  type  from  Pagosa  Peak,  Colo., 
Baker  232,  not  C.  decumbens  Ehrh.  C.  festiva  Dew.  var.  haydeniana  W.  Boott  in  Bot.  Cal. 
2:234  (1880),  type  loc.  Mt.  Dana,  Bolander  5074. 

46.  C.  pachystachya  Cham.  Culms  3  to  10  dm.  high ;  leaf-blades  2  to  4  mm. 
wide;  spikes  4  to  S,  densely  aggregated  or  more  or  less  separate,  ovoid  or  sub- 
orbicular,  5  to  8  nun.  long,  with  10  to  30  at  length  spreading  perigA'nia;  scales 
ovate,  dark  colored ;  perigynia  ovate,  3.5  to  5  mm.  long,  olive-brown,  the  beak 
1/2  length  of  body. 

Humboldt  Co.  to  Siskiyou  Co.  North  to  the  Aleutian  Isls.,  east  to  Colorado. 
It  has  a  wide  altitudinal  as  well  as  a  wide  geographical  range,  and  individual 
plants  vary  verj-  considerably. 

Locs.— Beebe 's  Ranch,  Humboldt  Co.,  Tracy  3390;  Mt.  Eddy,  Heller  12468;  Mt.  Sliasta, 
Pringle;  Medicine  Lake,  Goldsmith  28a. 

Refs. — Caiex  pachystachya  Cham,  ex  Steud.  Sj-nop.  Cyper.  197  (1855),  type  loc.  Unalaska. 
C.  festiva  Dew.  var.  pachystachya  Bailey,  Mem.  Torr.  Club  1:51  (1889).  C.  olympica 
Mackenzie,  Bull.  Torr.  Cnub  43:610  (1916),  n.  Cal.  to  Wash,  and  B.  C. 

47.  C.  abrupta  Mackenzie.  Culms  4  to  6  dm.  high;  leaf-blades  1.5  to  2.5 
mm.  wide;  head  suborbicular,  9  to  17  mm.  long,  the  4  to  8  spikes  ovoid,  5  to 
8  mm.  long,  the  perigynia  ascending;  scales  ovate,  obtuse,  chestnut-brown;  peri- 
gynia oblong-lanceolate,  3.75  to  4  mm.  long,  soon  brownish  tinged,  abruptly 
contracted  into  the  beak. 

High  montane,  5600  to  10,000  ft.,  moiuitains  of  Soutlu'rn  California  and 
Sierra  Nevada;  seacoast,  Humboldt  Co. 
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Loes. — Southern  Califoruia:  Mt.  San  Jacinto,  Seed  2499;  Mt.  San  Gorgonio,  Geo.  B.  Grant 
6403.  Sien-a  Nevada:  Poison  Mdw.  near  Big  Arroyo,  upper  Kern  River,  Jepson  113];  Mt. 
Dana,  Bolander  50(i9;  Strawberry,  Tuolumne  Co.,  A.  L.  Grant  109;  Mt.  Tallac,  Abrams  4848; 
Hot  Springs  Valley,  Lassen  Peak,  Jepson  4101;  Modoe  Co.,  Manning  592  (in  part).  Hum- 
boldt Co.:   Samoa,  TraCT/  873. 

Refs. — Cares  abrupta  Mackenzie,  Bull.  Torr.  Club  43:618  (1917),  type  loe.  w.  branch 
North  Fork  Feather  River  near  Stirling,  Heller  10820;  Erythea  8:45,  fig.  19  (1922).  C.  ner- 
vina  Parish,  BuU.  S.  Cal.  Acad.  5:26  (1906),  not  Bailey.  C.  f estiva  var.  striata  Parish,  I.e. 
53  in  part,  not  Bailey. 

48.  C.  mariposana  Bailey.  Culms  2.5  to  6  dm.  high ;  leaf -blades  2  to  3  mm. 
wide;  head  oblong  or  ovoid,  2  to  3.5  cm.  long,  the  spikes  4  to  12,  the  upper 
approximate,  tlie  lower  1  to  3  slightly  separate,  oblong-ovoid,  8  to  12  mm.  long, 
the  perigynia  closely  appressed ;  scales  ovate,  acute ;  perigynia  narrowly  ovate, 

5  mm.  long,  green  or  in  age  straw-colored,  tapering  into  a  beak  i/4  length  of  body. 

High  montane :  5000  to  9000  ft. :  Sierra  Nevada  from  Shasta  Co.  to  Tulare 
Co. ;  San  Gabriel  Mts.  and  Sail  Bernardino  Mts. 

Locs. — Sien-a  Nevada:  Hat  Creek,  Shasta  Co.,  Eggleston  7880;  Squaw  Valley,  Placer  Co., 
L.  S.  Smith  558  (in  part)  ;  Cow  Creek,  Tuolumne  Co.,  Jepson  6515;  Yosemite,  Bolander  4962, 
6222;  North  Fork,  Fresno  Co.,  Griffiths:  Hockett  Mdw..  Tulare  Co.,  Dudley  1901.  Southern 
California:  Mt.  San  Antonio.,  Hall  2416;  Mt.  San  Gorgonio,  Hall  7635. 

Refs. — C.uiEX  MARIPOSANA  Bailey,  Bull.  Torr.  Club  43:619  (1917),  type  loe.  Tuolumne 
Mdws.,  Jepson  4476.  C.  presUi  Parish,  Bull.  S.  Cal.  Acad.  5:52  (1906),  not  Steud.  C.  adusta 
W.  Boott  in  Bot.  Cal.  2:238  (1880)  in  small  part,  not  Boott. 

49.  C.  Integra  ^Mackenzie.  Culms  1.5  to  3.5  dm.  high,  smooth ;  leaf-blades 
1  to  2  mm.  wide ;  head  1  to  2  em.  long,  the  spikes  4  to  8,  densely  aggregated, 
oblong-obovoid,  4  to  8  mm.  long,  the  perigynia  appressed-ascending ;  scales  ovate, 
acute,  dark  eliestnut ;  perigynia  nerveless  or  nearly  so  ventrally,  nan-owly  mar- 
gined, the  beak  !/>  length  of  bodv  or  more. 

Montane.  Sierra  Nevada  from  Tulare  Co.  to  Siskiyou  Co.,  4000  to  8000  ft. 
North  to  Oregon. 

Locs. — Olanclia  Mt.,  Hall  <f-  Babcoek  5249;  upper  Kings  River,  Dudley;  Yosemite,  Abrams 
4399;  Slipperv  Ford,  Eldorado  Co.,  Brainerd  216;  Squaw  Valley,  Placer  Co.,  L.  S.  Smith  556 
(in  part);  Hat  Creek,  Shasta  Co.,  Eggleston  7380;  Mt.  Shasta,  H.  E.  Brown  357. 

Refs. — C.AREX  iNTEGR^v  Mackenzie,  Bull.  Torr.  Club  43:608  (1917),  t-s-pe  loe.  Summit,  Placer 
Co.,  Heller  9841;  Erythea  8:46,  fig.  20   (1922). 

50.  C.  teneraeformis  jMaekenzie.  Culms  3  to  4.5  dm.  high,  very  slender, 
smooth  or  nearly  so;  leaf-blades  averaging  1.5  mm.  wide;  head  1.5  to  2.5  cm. 
long,  the  spikes  5  to  8,  readily  distiuguishable  and  more  or  less  separate,  3.5  to 

6  mm.  long,  the  perigynia  looselj'  appressed ;  scales  ovate,  acute,  light  brown ; 
perigynia  plano-convex,  thickish,  nerveless  or  nearly  so  ventrally,  tapering  into 
the  slender  beak  1  ram.  long. 

Middle  altitudes,  4000  to  8000  ft. :  Sierra  Nevada  from  Butte  Co.  to  Tulare 
Co. ;  Lake  Co. ;  San  Gabriel  Mts. 

Locs. — Sierra  Nevada:  Jonesville,  Butte  Co.,  Hall  9781;  Gold  Lake,  Sierra  Co.,  Hall  4- 
Babeoclv  4497;  Calaveras  Big  Trees,  A.  L.  Grant  4c;  Strawberry,  Tuolumne  Co.,  Jepson  6505; 
Eagle  Peak.  Yosemite,  Jepson  4374;  Hunters  Mdw.,  Fresno  Co.,  Dudley  3261;  Kaweah  River, 
Dudley  1410;  Mt.  Sanhedrin,  Heller  5959.  Southern  California:  San  Antonio  Mts.,  Swan  4' 
Chase;  Ontario  Peak,  Johnston  1503. 

Ref. — Carex  tekeraeformis  Mackenzie,  Bull.  Torr.  Club  43:609  (1917),  tvpe  loe.  Jones- 
ville, Butte  Co.,  Hall  9781. 

51.  C.  amplectens  Mackenzie.  (Fig.  32d-f.)  Culms  stiff,  5  to  8  dm.  high; 
leaf -blades  2.5  to  4  mm.  wide ;  head  2.5  to  5  cm.  long,  the  6  to  12  spikes  approxi- 
mate, oblong-ovoid,  7  to  15  mm.  long,  the  perigynia  closely  appressed ;  scales 
ovate,  acute  or  short-cuspidate,  greenish ;  perigynia  ovate,  3.5  to  4  mm.  long, 
light  green,  narrowly  margined,  several-nerv(^d  on  both  faces,  contracted  into  a 
beak  I/2  length  of  body  or  less. 

Sierra  Nevada  from  Shasta  Co.  to  Tulare  Co.,  4000  to  9000  ft. 

Locs. — Hat  Creek,  Shasta  Co.,  Eggleston  7493;  Yosemite,  Jepson  4265a,  4388  (in  part); 
Soda  Creek,  Tulare  Co.,  Dudley  1949. 

Refs. — Carex  amplectens  Mackenzie.  Bull.  Torr.  Club  43;  611  (1917),  type  loe.  Lover's 
Leap,  Eldorado  Co.,  Brainerd  209;  Er.rthea  8:47,  fig.  21  (1922). 


Fig.  32.  a,  Carex  athrostachya  Olney,  inflorescence,  X  1;  6,  scale,  X  8; 
c,  perigynium,  X  8.  d,  C.  amplectens  Mackenzie,  inflorescence,  X  1 ; 
e,  scale,  X  9 ;  /,  perigynium,  X  9.  n,  C.  multicaulis  Bailey,  inflor- 
escence, XI;  h,  scale,  X  4;  i,  perigj'nium,  X  -t.  j,  0.  inops  Bailey, 
inflorescence,  XI;  I;  scale,   X  8;   /,  perigj-niuni,   X  8. 
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52.  C.  harfordii  IMaekenzie.  Culms  2.5  to  8  dm.  high;  leaf-blades  2.5  to 
4.5  mm.  wide;  head  1.5  to  2.5  cm.  long,  the  10  to  20  spikes  closely  aggregated, 
ovoid,  6  to  10  mm.  long,  the  perigjoiia  appressed-ascending ;  scales  ovate;  peri- 
gynia  naiTOwly  ovate,  3.5  to  4.25  mm.  long,  tapering  into  a  beak  14  length  of 
bodj'. 

Coastal  counties  from  Hnniboldt  Co.  to  San  Mateo  Co. 

Locs. — Humboldt  Bay,  Ch-andler  111.5;  Petalunia,  Congdon  36-1;  San  Francisco,  Congdon; 
South  Cahill  Eidge,  San  Mateo  Co.,  Dudley. 

Eefs. — Carex  haefordii  Mackenzie,  Bull.  Torr.  Club  43:61.5  (1917),  type  from  Cal.,  Kellogg 
<f-  Harfm-d  1073.  C.  festiva  Dew.  var.  stricta  Bailey,  Mem.  Toit.  Club  1:51  (1889)  at  least 
in  part,  type  from  Cal. 

53.  C.  montereyensis  Mackenzie.  Culms  8  to  10  dm.  high ;  leaf -blades  2.5 
to  3  mm.  wide;  head  1.5  to  2.5  cm.  long,  the  8  to  12  spikes  closely  aggregated, 
ovoid,  6  to  9  mm.  long,  the  perigjiiia  ascending;  scales  narrowly  ovate;  perigynia 
ovate,  3.25  mm.  long,  tapering  into  a  beak  I/2  length  of  body. 

Pine  forests.  Pacific  Grove,  Monterey  Co.  (Heller  6786). 

Ref. — C.VREX  JIONTEKEYENSIS  Mackenzie,  Erythea  8:92  (1922),  type  loc.  Pacific  Grove, 
C.  P.  Smith,  1055. 

54.  C.  sub-bracteata  IMaekenzie.  Head  1.5  to  2.5  cm.  long,  the  spikes  5  to 
10,  ovoid,  G  to  10  nmi.  long,  the  pei'igj'nia  10  to  20,  appressed  or  in  ag-e  appressed- 
ascending  ;  one  or  more  lower  bracts  conspicuous ;  scales  ovate,  obtuse  or  acutish, 
reddish-brown  ;  perigynia  narrowly  ovate,  3.5  to  4.5  mm.  long,  thick  plano-convex, 
contracted  into  a  beak  %  length  of  body. 

C'oast  Ranges  from  Humboldt  Co.  to  Santa  Barbara  Co. 

Locs. — Humboldt  Bay,  Hall  ^-  Chandler  1115;  Mendocino  City,  Bolandcr  4771;  Russian 
River,  Sonoma  Co.,  Bolander  3868  (in  part)  ;  Lake  Merced,  San  Praneiseo,  Dudley;  Santa 
Cruz,  Wood;  Monterey,  Parry;  Santa  Barbara,  Elmer  3756. 

Ref. — Carex  sub-bracteata  Mackenzie,  Bull.  Torr.  Club  43:612  (1917),  type  loc.  Oakland, 
Bolander. 

55.  C.  gracilior  Mackenzie.  Head  12  to  20  mm.  long,  the  spikes  3  to  6,  the 
lower  1  or  2  more  or  le-ss  separate,  suborbicular,  5  to  8  mm.  long,  the  4  to  12 
perig.ynia  ascending  or  spreading-ascendiug  with  conspicuous  beaks ;  scales  ovate, 
obtuse  or  acuti.sh,  chestnut-brown ;  perigj^nia  narrowly  ovate,  3.5  to  4.5  mm. 
long,  thick,  plano-convex,  contracted  into  a  beak  Vs  length  of  body. 

Coast  Ranges  from  Mendocino  Co.  to  San  Mateo  Co. 

Locs. — Sonoma,  Ji.  Kuhn ;  Petalunia,  Bolandcr  4635;  Berkeley,  Harriet  Walker  18;  Seal 
Cove,  San  Mateo  Co.,  Dudley. 

Refs. — Carex  gracilior  Mackenzie,  Bull.  Torr.  Club  43:614  (1917),  type  loc.  Cloverdale, 
Sonoma  Co.,  Bolander  3822.  C.  propinqua  Boott,  Pae.  R.  Rep.  4:154  (1857),  not  Nees  & 
Meyen.     C.  festiva  Dew.  var.  gracilis  W.  Boott  in  Bot.  Cal.  2:234  (1880)  in  part,  not  Olney. 

56.  C.  pachycarpa  Mackenzie.  Culms  3  to  6  dm.  high,  smooth ;  leaf -blades 
2.5  to  4  nun.  wide,  1  to  2  dm.  long;  head  1.5  to  2.5  cm.  long,  the  spikes  5  to  8, 
closely  aggregated,  6  to  10  mm.  long,  the  10  to  20  perigynia  appressed ;  scales 
ovate,  acute,  light  reddish-brown ;  perigynia  ovate,  plano-convex,  thick,  5  mm. 
long,  faintly  numy-striate  ventrallj',  the  beak  y^  length  of  body. 

Jlontane  in  the  Sierra  Nevada  from  Tulare  Co.  to  Siskiyoti  Co.,  5000  to 
9000  ft. ;  Humboldt  Co.    North  to  Oregon. 

Locs. — Sierra  Nevada:  Alta  Mdws.,  Tulare  Co.,  Geo.  B.  Grant;  Mt.  Goddard,  Hall  4' 
Chandler  693;  Kennedy  Lake,  Tuolumne  Co.,  A.  L.  Grant  549;  Truckee,  Hitehcock  326;  Lassen 
Peak,  Brewer  2178;  Mt.  Shasta,  Brewer  1375;  ne.  Modoc  Co.,  Manning  952  (in  part).  Hum- 
boldt Co.:  Diusmore  Ranch,  Traoy  4145. 

Refs. — Carex  pachycarpa  Mackenzie,  Bull.  Torr.  Club  43:616  (1917),  type  loc.  Big  Tree 
Road,  Silver  Valley,  Brewer  1977.  C.  adusta  Boott  var.  congesta  W.  Boott  in  Bot.  Cal.  2:238 
(1880),  same  type.     C.  liddoni  var.  in^>erta  Bailey,  Bot.  Gaz.  13:88   (1888),  same  type. 

57.  C.  paucifructus  ^Mackenzie.  Culms  1  to  2.5  dm.  high;  leaf-blades  1.5 
to  3  mm.  wide,  3  to  7  cm.  long ;  head  1  to  2  cm.  long,  the  spikes  4  to  8,  aggregated, 
6  to  9  mm.  long,  the  perigynia  appressed  or  appressed-ascending;  scales  ovate, 
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chestnut;  perigynia  i  mm.  long,  ovate,  tliiek,  strongly  plano-convex,  nei-veless 
ventrally,  tapering  into  a  beak  1 3  length  of  body. 

Sierra  Nevada  in  Sierra  and  Eldorado  cos.,  6000  to  7000  ft. 

Lots. — Webber  Lake,  Kcnntdy  4'  D"1t'i  "0;  T.Tllac,  Dudlci/. 

Ref. — Gare.x  p.iUCiFKUCTUS  Mackenzie,  Bull.  Turr.  Club  43:615  (1917),  type  loc.  Devils 
Basin,  Eldorado  Co.,  Brainerd  200. 

Sect.  13.  Canescentes  Fries.  Cespitose,  some  species  with  slender  stolons.  Culms  triangular. 
Sheaths  not  cross-rugulose.  Spikes  1  to  10,  Avith  few  to  many  perigynia,  simple,  the  term- 
inal gyuaeeandrous,  the  lateral  pistillate  or  g^'naecandrous,  or  rarely  all  androgynous. 
Bracts  inconspicuous.  Perigynia  piano-  or  bi-couvex,  white-puncticulate,  lanceolate,  ovoid, 
oval  or  obovoid,  appressed  to  spreading,  beakless  to  prominently  beaked,  more  or  less 
nerved  on  both  sides,  not  winged  or  margined,  but  acute-angled  above,  nearly  or  entirely 
filled  by  the  lenticular  a.chene.     Stigmas  2. 

58.  C.  disperma  Dewey.  Culms  very  weak,  1.5  to  6  dm.  high ;  leaf-blades 
0.75  to  2  mm.  wide,  flaccid:  spikes  distant  or  upper  aggregated,  with  1  to  5 
ascending  perigynia  and  1  or  2  staminate  flowers ;  scales  shorter  than  perigynia, 
ovate-triangular,  .sharp-pointed ;  perigynia  ovoid-elliptic,  2  mm.  long,  finelj- 
nerved,  abruptly  beaked,  the  beak  smooth,  0.25  mm.  long. 

Boggy  spots,  Sierra  Nevada  from  Tulare  Co.  to  Mono  Co.,  chiefly  on  the 
east  side.    North  to  Alaska,  east  to  Newfoundland.    Also  northern  Eurasia. 

Locs. — Nw.  of  Whitney  Mdws.,  C'oviUe  4'  Fimstoii  1697;  Bishop  Creek,  Inyo  Co.,  Davidson 
2545;   Walker  Lake,  Mono  Co.,  Congdim. 

Befs. — Carex  DISPERM.A.  Dewey,  Am.  .Tour.  Sci.  8:266  (1824),  type  from  Mass.,  Dewey. 
C.  tenella  Schk.  Eiedgi-.  1:23,  pi.  Pp.  f.  104  (1801),  Schkuhr  guessed  the  tvpe  came  from 
Saxony;  Kiik.  in  Engler,  Pflzr.  4=°:223,  fig.  36a-c  (1909),  not  C.  teneUa  Thuill.',  1799. 

59.  C.  canescens  L.  Culms  1  to  8  dm.  high;  leaf-blades  glaucous,  flat.  2 
to  4  mm.  wide:  spikes  4  to  9,  3  to  12  nun.  long;  scales  shorter  than  perigynia, 
ovate,  sharp-pointed;  perigATiia  appressed-ascending,  1.8  to  3  mui.  long,  faintly 
few-nerved,  minutely  beaked,  the  beak  with  margins  minutely  serrulate. 

Swamps  and  bogs,  higher  Sierra  Nevada  from  Tulare  Co.  to  Placer  Co.,  5000 
to  9000  ft.    North  to  Alaska,  east  to  Virginia. 

Locs. — Mineral  King,  Coville  4'  Funston  1506;  Walker  Lake,  Mono  Co.,  Congdon;  Glen 
Alpine  Sprs.,  Eldorado  Co.,  L.  M.  Lathrop :  Squaw  Valley,  Placer  Co.,  L.  S.  Smith  558a,  560. 

Eefs. — Carex  canescens  L.  Sp.  PI.  2:974  (1733),  type  European;  Kiik.  in  Engler,  Pflzr. 
4^:216,  fig.  35C-E  (1909)  ;  Mackenzie,  Er^hea  8:49,  fig.  22  (1922).  C.  lagopina  W.  Boott  in 
Bot.  Cal.  2:233  (1880),  not  Walih 

60.  C.  arcta  Boott.  Culms  1.5  to  8  dm.  high,  very  rough  above ;  leaf-blades 
2  to  4  mm.  wide ;  spikes  5  to  15,  5  to  10  mm.  long,  aggregated ;  scales  shorter 
than  perigynia,  ovate,  obtusish  to  short-cuspidate:  perigynia  ascending  or  some- 
what spreading,  ovate,  2  to  3  mm.  long,  lightly  nerved  at  base  ventrally.  rounded 
at  base,  the  beak  shallowl.v  bidentate. 

Swamps  and  wet  woods,  Humboldt  Co.  (Eureka.  Tracy  1195,  3806).  North 
to  British  Columbia,  east  to  New  Briuiswick. 

Eefs.— C.iKEX  .\RCTA  Boott,  111.  Car.  4:155,  pi.  497  (1867)  ;  Kiik.  iu  Engler,  Pflzr.  4=°:228, 
fig.  37A-B  (1909).  C.  canescens  L.  var.  pohjstachya  Boott  iu  Richards.  Ai'ct.  Exped.  2:344 
(1852),  type  from  British  America. 

Sect.  14.  Polytrichoideae  Tuckerm.  Densely  tufted.  Culms  slender.  Leaf-blades  narrow. 
Spike  solitary,  linear,  androgynous,  bractless.  Rachis  straight,  not  dilated.  Perigynia 
appressed,  membranaceous,  tlie  upper  part  empty,  oblong-elliptic,  many-nerved,  not  2-ribbed, 
compressed-triangidar,  beakless.     Aclienes  triangular,  the  sides  concave.     Stigmas  3,  short. 

61.  C.  leptalea  Wahl.  Culms  1.5  to  6  dm.  high;  leaf-bla(?es  0.5  to  1.25  mm. 
wide;  spike  4  to  15  nmi.  long;  pistillate  scales  ovate,  obtuse  to  short-pointed, 
3/2  length  of  perigynia;  perig,ynia  1  to  10,  2.5  to  4.5  mm.  long,  more  or  less 
strongly  overlapping,  round  or  somewhat  flattened  in  cross-section. 

Bogs  and  wet  meadows,  Humboldt  Co.  (Patricks  Point,  Tracy  4365).  North 
to  Alaska,  east  to  the  Atlantic. 

Refs.— Carex  leptalea  Wahl.  Vet.  Acad.  Hand!.  Stockholm  139  (1803);  Kiik.  in  Engler, 
Pflzr.  4=°:89,  fig.  21c-g  (1909).  C.  pohjirichoides  Mulil.  in  Willd.  Sp.  PI.  4:213  (1805),  type 
from  Penn. 
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Sect.  15.  Firmiculmes  Kiik.  Ciilms  wiry,  triangular,  aphj-llopodic,  the  leaf-blades  often 
riuliiuciitury  at  tlo«eriug  tijne.  Spike  one,  amlrogynous,  the  staminate  part  in  age  short- 
pediincleil,  the  pistillate  loosely  few-flowered.  Bracts  al)sent.  Scales  more  or  less  eharta- 
ceous.  Perigynia  1  to  several,  obtusely  triangular,  smooth,  2-keeled,  but  otherwise  nerve- 
less, tapering  at  the  base,  very  minutely  beaked,  the  orifice  truncate.  Achenes  triangular 
with  nearly  flat  sides,  closely  enveloped  by  the  perigynia,  apiculate-tipped,  constricted  at 
base.     Stigmas  3,  elongated. 

62.  C.  multicaulis  Bailey.  (Fig.  32g-i.)  Culms  2  to  6  dm.  high,  deep  green ; 
leaves  with  well  developed  blades  1  or  2  to  a  culm ;  inflorescence  consisting  of 
a  tenninal  staminate  part  and  of  2  to  several  perigynia  in  the  axils  of  long 
(the  lower)  or  short  (tlie  upper)  awned  scales,  these  enlarged  and  white  hyaline 
at  base;  staminate  scales  veiy  obtuse,  broadly  wliite  hyaline  margined;  perigynia 
oblong-obovoid,  5  to  7  mm.  long. 

Drj'  soil,  coastal  Southern  California,  3.500  to  6000  ft. :  Sierra  Nevada  from 
Tulare  Co.  to  Shasta  Co.,  4000  to  6000  ft. ;  Coast  Ranges  from  Monterey  Co.  to 
Siskiyou  Co.,  100  to  4000  ft.    Nort.h  to  Oregon. 

Locs. — Southern  California:  Cuyamaca,  liranclepcf ;  San  Antonio  Mts.,  Johnston  1738; 
Mt.  Lowe,  McCkitchic.  Sierra  Nevada;  Big  Tree  Canon,  Tulare  Co.,  CoviUe  4'  Funston  1366; 
Eiglit  Mile,  Yosemite  to  Wawona,  Jcpson  4293;  Strawberry  Creek,  Eldorado  Co.,  Brainerd; 
Sierra  Valley,  Lemmon;  Stirling,  Butte  Co.,  Heller  10794;  Quiucy,  It.  M.  Au^stin  1004;  Susan- 
villc,  Jones.  Coast  Ranges:  Monterey  Co.,  Davi/  76S7;  Ukiah,  Bolandcr  3906;  Rush  Creek, 
Trinity  Co.,  Yates  533;  Siskiyou  Co.,  Butler  853. 

Refs. — Care.x  multicaulis  Bailey,  Bot.  Gaz.  9:118  (1884),  type  loc.  Yosemite  Valley, 
Torrcij  544;  Mackenzie,  Ers-thea  8:51,  fig.  23  (1922).  C.  geijeri  W.  Boott  in  Bot.  Cal.  2:229 
(1880),  not  F.  Boott. 

63.  C.  geyeri  Boutt.  Culms  1  to  4  dm.  high ;  leaves  with  well-developed 
blades  usually  2  to  a  culm,  the  blades  thick,  developing  after  flowering;  inflor- 
escence of  the  terminal  staminate  part  with  oblong-ovate  striate  obtusish  straw- 
colored  scales,  and  2  or  3  perigynia,  the  lower  in  the  axils  of  short-awned  scales, 
the  upper  in  the  axils  of  obtusish  or  acutish  straw-colored  scales ;  perigj'uia 
appressed-ascending,  oblong,  6  mm.  long. 

Dry  mountain  sides  and  open  woods,  Siskiyou  Co.  (Mt.  Eddy,  Eggleston 
11620).    North  to  Alberta,  ea.st  to  Colorado. 

Refs. — Carex  geyeri  Boott,  Trans.  Linn.  Soe.  20:118  (1846),  type  from  the  n.  Rockv 
Mts.,  Geyer;  Kiik.  in  Engler,  Pflzr.  4^:94,  fig.  19r-H  (1909). 

Sect.  16.  Filifoliae  Tuckerm.  Densely  cespitose.  Leaf-l)lades  filiform  or  narrow.  Spike 
solitary,  linear  or  linear-oblong,  androgynous,  densely  flowered,  bractless.  Perigynia  more 
or  less  triangular,  nerveless  except  for  the  2  lateral  ribs,  submembranaceous,  not  stipitate, 
not  inflated,  puberulent  or  pubescent,  beaked  or  nearly  beakless,  hyaline-tipped  and  obliquely 
cut  at  ape.x.     Achenes  triangidar,  apiculate.     Stigmas  3. 

64.  C.  exserta  Mackenzie.  Culms  very  slender  and  wiry,  5  to  25  cm.  high ; 
spike  7  to  15  mm.  long,  the  pistillate  part  with  2  to  12  ascending  perigynia,  the 
pistillate  scales  orbicular-ovate,  obtuse,  dull  reddish  brown  with  hyaline  margins ; 
perigynia  obovoid,  2.5  mm.  long,  essentially  beakless. 

Dry  places  in  the  mountains,  4000  to  11,000  ft. :  San  Bernardino  Mts. ;  White 
Mts.;  Sierra  Nevada  from  Tulare  Co.  to  Eldorado  Co.  North  to  southern 
Oregon.  Forms  a  large  part  of  the  "short-hair  meadows"  in  the  Sierra  Nevada 
and  is  said  to  be  readily  eaten  by  stock. 

Loea. — Bear  Valley,  San  Bernardino  Mts.,  Parish  1784.  White  Mts.,  Jepson  7365.  Sierra 
Nevada:  Mountain  Lake,  Tulare  Co.,  Dudlci/  935;  Harrison  Pass,  Jepson  5035;  Black  Mt., 
Fresno  Co.,  Hall  4'  Chandler  616;  I^ittle  Yosemite,  Jepson  4396;  Y'osemite,  Jepson  4493; 
Dana  Fork  Tuolumne  River,  Jepson  3258;  Tallac,  Dudley. 

Refs.— Carex  exserta  Mackenzie,  Bull.  Torr.  Club  42:620  (1915);  Er-vthea  8:52,  fig.  24 
(1922).  C.  filifolia  Nutt.  var.  crostrata  Kiik.  in  KnghT.  Pflzr.  4'":86  (190"9),  tvpe  loc.  Echo 
Lake,  EUhirado  Co.,  Brainerd  111.     C.  filifolia  W.  Boott  in  Bot.  Cal.  2:229   (1880),  not  Nutt. 
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Sect.  17.  Scirpinae  Tuikemi.  Eootstoeks  creeping.  Culms  leafy  below.  Leaf -blades  narrow. 
Spikes  usually  1,  linear,  staniinate  or  pistillate,  many-flowered,  normally  with  an  empty 
scarcely  sheathing  squamiform  bract  a  short  distance  below  the  spike.  Perigynia  triangular 
or  flattened-triangular,  membranaceous,  2-keeled,  pube.-scent  or  puberulent,  tapering  at  base, 
constricted  at  apex  into  the  sliort  cylLndrie  entire  or  bidentulate  beak.  Aehenes  triangular 
with  flat  sides,  sessile,  apiculate.     Stigmas  3,  short. 

65.  C.  gigas  Mackenzie.  Eootstoeks  densely  matted,  culms  3  to  4.5  dm. 
liigli ;  leaves  5  to  10,  tlie  blades  2.5  mm.  wide ;  pistillate  spike  1.5  to  2.5  cm.  long, 
often  with  a  second  smaller  peduneled  spike ;  scales  oblong-ovate,  brownish,  cov- 
ering perigynia;  perigynia  nnmerons,  black,  3  mm.  long,  oval,  flatti.sh,  rounded 
at  apex,  the  beak  0.5  mm.  long,  bidentate. 

Siskiyou  Co.,  6800  to  8000  ft. ;  not  otherwise  known. 

Loc. — Grizzly  Hill,  Leibcrg  5104. 

Eefs.— Carex  gigas  Mackenzie,  Bull.  Torr.  Club  35:268  (1908),  type  loc.  Siskiyou  Co., 
Priiig'ie.  C.  sciriwidca  Michx.  var.  gigas  Holm,  Am.  Jour.  Sci.  ser.  4,  18:20,  f.  8  (1904),  same 
type. 

Sect.  18.  Montanae  Fries.  Culms  slender,  leafy  at  base.  Leaf -blades  narrow,  rough  above. 
Terminal  spiko  linear,  normally  staniinate.  Lateral  spikes  1  to  5,  small,  pistillate  or  some- 
times androgjTiouR,  subglobose  to  oblong,  closely  few  to  many-flowered,  approximate  and 
sessUe  or  short-peduncled,  or  in  some  species  basal  and  long-peduncled.  Lowest  bract 
squamiform  or  leaflet-like,  sheathless  or  sub-sheathing.  Scales  often  reddish-brown  tinged, 
acute  to  cuspidate.  Perigj-nia  membranaceous,  ascending,  the  body  pubescent  at  least  at 
base  of  beak,  obovoid  to  elliptic,  triangular  or  round-triangidar  in  cross-section,  2-keeled, 
strongly  stipitate  at  base,  abruptly  contracted  into  a.  cylindi'ic  emarginate  to  deeply  biden- 
tate hyaline-tipped  beak.  Aehenes  normally  triangular,  the  sides  convex,  closely  enveloped, 
short-apiculate.     Stigmas  normally  3,  long. 

66.  C.  inops  Bailey.  (Pig.  32j-l.)  Strongly  stoloniferous,  the  culms  2  to 
3.5  dm.  high,  roughened  above,  reddened  and  tilarillose  at  base ;  leaf-blades  1.5 
to  2.5  mm.  wide,  very  rough  above;  staminate  spike  1.5  to  2.5  cm.  long,  sessile 
or  short-peduucled ;  pistillate  spikes  1  to  3,  approximate  or  more  or  less  separate, 
sessile  or  short-peduncled,  with  4  to  10  ascending  perigynia ;  scales  ovate,  sharp- 
pointed;  perigynia  3.5  mm.  long,  nearl.y  orbicular  in  cross-section,  the  beak  0.75 
to  1.5  mm.  long. 

Dry  soil,  Siskiyou  Co.    North  to  Washington. 

Loc. — PHgrim  Creek,  ne.  of  Mt.  Siiast.a,  Goldsmith  2. 

Eefs.— Carex  inops  Bailey,  Proc.  Am.  Acad.  22:126  (1886),  type  loc  Mt.  Hood,  Ore., 
Henderson;  Mackenzie,  Erythea  8:54,  fig.  25  (1922).  C.  verecunda  Holm,  Am.  Jour.  Sci. 
ser.  4,  16:461  (1903),  same  tj'pe. 

67.  C.  globosa  Boott.  Stoloniferous,  the  culms  1.5  to  3.5  dm.  high,  rough 
above;  leaf-blades  1.5  to  2.5  mm.  wide;  staminate  spike  short-peduncled,  1  to 
2  cm.  long ;  pistillate  spikes  5  to  10  nun.  long,  with  4  to  10  ascending  perigynia ; 
lower  bract  shorter  than  to  exceeding  inflorescence ;  perigj-nia  5  mm.  long,  the 
beak  0.75  to  1.25  mm.  long,  strongly  bidentate. 

Coastal  counties  from  San  Diego  Co.  to  Sonoma  Co. 

Locs. — San  Diego,  Bmndegee ;  Santa  Cruz  Isl.,  Brandegee;  Santa  Barbara,  Brewer  302; 
Little  Sur  Eiver,  Davy  7317;  Glenwood,  Santa  Cruz  Co.,  Dudley;  Mt.  Diablo,  Brewer  1150; 
Sonoma  Co.,  Congdon  84. 

Eefs. — Carex  globosa  Boott,  Proc.  Linn.  Soc.  1:259  (1845),  type  from  Cal.,  Nuitall. 
C.  umbcll-ata  Schk.  var.  globosa  Kiik.  in  Engler,  Pflzr.   4=°:453    (1909). 

68.  C.  brainerdii  Mackenzie.  (Fig.  33a-c.)  Culms  up  to  15  cm.  high ;  leaf- 
blades  1.5  to  3  umi.  wide,  much  roughened  ;  pistillate  spikes  4  to  6.  1  to  4-flo\vered ; 
lower  bract  of  non-liasal  spikes  exceeding  inflorescence,  chestnut-tinged,  more  or 
less  strongly  sheathing;  perigynia  4.5  mm.  long,  the  beak  1  mm.  long. 

Sierra  Nevada  from  Mariposa  Co.  to  Siskiyou  Co.,  4000  to  5000  ft.  Also  in 
soutliern  Oregon. 

Locs. — Yosemite,  Bolander  6196;  Lassen  Peak,  M.  E.  Jones:  Bartles  (20  miles  n.),  Siskiyou 
Co.,  Goldsmith  10;  Sisson,  Broum  370. 

Eefs. — Carex  brainerdu  Mackenzie,  Bull.  Torr.  Club  40:534  (1913),  tvpe  loc.  Slippery 
Ford,  Eldorado  Co.,  Brainerd  121;  Erythea  8:54,  fig.  26   (1922). 
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69.  C.  brevipes  W.  Boott.  In  dense  clumps  from  stout  matted  rootstocks, 
tlie  culms  from  very  short  to  18  cm.  high;  leaf-blades  1.5  to  2.5  mm.  wide; 
staminate  spike  sliort-peduncled  or  sessile,  4  to  12  mm.  long ;  pistillate  spikes 
3  to  5,  usually  10  to  20-fliowered,  the  upper  1  or  2  approximate,  sessile  to  strongly 
peduneled ;  scales  ovate ;  perigynia  with  bodj'  little  longer  than  wide. 

Montane,  4000  to  7000  ft. :  Sierra  Nevada  from  Placer  Co.  to  Tulare  Co. ;  San 
Gabriel  Mts.     North  to  Washiugton. 

Locs4. — Summit,  Placer  Co.,  HeUcr  98.53;  Tuolumne  Mclws.,  Ware  2721c;  Yosemite,  Cong- 
don;  Graut  Park,  Dudley  1905;  Kaweali  Peaks,  Dudley  2446;  Cucamonga  Peak,  Johnston  1496. 

Eefs. — C.VREX  BREVIPES  W.  Boott  in  Bot.  Cal.  2:246  (1880),  type  loc.  Lake  Tahoe  to  Bear 
Valley,  Kellogg.  C.  glohosa  Boott  var.  brevipes  W.  Boott,  I.e.  485.  C.  dcflexa  Hornem.  var. 
hoottii  Bailey,  Mem.  Torr.  Club  1:43  (1889),  same  type.  C.  rossii  Boott  var.  brevipes  Kiik. 
ill  Engler,  Pflzr.  4=":452   (1909). 

70.  C.  rossii  Boott.  Densely  cespitose ;  culms  wiry,  5  to  25  cm.  high ;  leaf- 
blades  1  to  2.5  mm.  wide ;  staminate  spike  usually  conspicuous.  3  to  10  mm.  long ; 
pistillate  spikes  globose  to  short-oblong,  3  to  5  mm.  long,  2  to  r2-£lowered,  the 
upper  contiguous ;  scales  ovate,  sharp-pointed ;  perigynia  nearly  globose  in  cross 
section. 

Sierra  Nevada  from  Mariposa  Co.  to  Shasta  Co.,  thence  west  to  Humboldt  Co. 
North  to  Alaska,  east  to  Michigan.  The  most  widely  distributed  and  abundant 
species  of  the  group  in  the  western  part  of  the  United  States,  but  sparingly 
collected  with  us. 

Locs. — Sierra  Nevada :  Ci-escent  Lake,  Mariposa  Co.,  Congdun ;  Tuolumne  Soda  Sprs.,  Cong- 
don;  Stanislaus  Forest,  Alpine  Co.,  Egglestor  9324;  Pyramid  Peak,  Hall  4'  Chandler  4749; 
Hat.  Greek,  Shasta  Co.,  Egglestmi  7382.     Humboldt  Co.:   Eureka,  Tracy,  2041. 

Eefs. — C.\REx  Rossn  Boott  in  Hook.  Fl.  Bor.  Am.  2:222  C1840),  type  loe.  nw.  coast  of 
N.  Am.,  Douglas;  Kiik.  in  Engler,  Pflzr.  4'"':452,  fig.  74E-H  (1909).  C.  novae-angliae  Schw. 
var.  rossii  Bailey,  Bot.  Gaz.  10:207   (1885). 

71.  C.  brevicaulis  Mackenzie.  Stoloniferous,  the  culms  5  to  10  em.  high, 
veiy  rough ;  leaf-blades  1.5  to  3.5  mm.  wide ;  staminate  spike  short-peduncled, 
few-flowered,  6  to  9  mm.  long;  lateral  spikes  2  to  4,  4  to  6  mm.  long,  the  upper 
1  or  2  sessile  and  approximate;  scales  ovate,  acute  to  .short-cuspidate;  perigynia 
about  4  mm.  long,  the  body  globose,  2.25  mm.  wide,  the  beak  1  mm.  long. 

Along  the  coast  from  I\Ionterey  Co.  to  Del  Norte  Co.  North  to  British 
Columbia. 

Locs. — Monterey,  Elmer  4531;  Ben  Lomond  Mt.,  Santa  Cruz  Co.,  Dudley;  Seal  Cove,  San 
Mateo  Co.,  Dudley;  San  Francisco,  Kellogg;  Crescent  City,  Davy  4'  Blasdale. 

Ref. — Cahex  brevicaulis  Mackenzie,  Bull.  Torr.  Club  40:547  (1913),  tvpe  loc.  Yaquina 
Bay,  Ore.,  Hou-ell  2994. 

Sect.  19.  Digitatae  Fries.  Culms  slender,  leafy  at  base.  Leaf-blades  narrow,  the  sheaths 
usually  strongly  purplish.  Terminal  spike  linear,  staminate.  Lateral  spikes  1  to  5, 
approximate  or  separate  or  sometimes  basal,  oblong  to  linear,  5-  to  20-flowered  in  few 
ranks,  the  peduncles  included  or  cxserted.  Bracts  sheathing,  more  or  less  strongly  purplish- 
tinged,  subspathac^ous,  the  blade  absent  to  rudimentary.  Pistillate  scales  strongly  purplish 
or  reddish-brown  tinged.  Perigynia  meml)rauaceous,  appressed,  oblongobovoid,  pubescent 
to  glabrat**,  triangular,  long-tapering  to  the  stipitate  base,  abruptly  contracted  into  the 
minute  beak,  the  orifice  entire  or  nearly  so.  Achenes  triangular,  closel.y  enveloped.  Stigmas 
3,  early  deciduous. 

72.  C.  concinnoides  Mackenzie.  Strongly  stoloniferous,  the  culms  1.5  to 
3.5  dm.  high,  smooth;  leaf-blades  light  green,  2  to  4  mm.  wide;  staminate  spike 
nearly  sessile,  8  to  22  mm.  long;  pi.stillate  spikes  1  or  2,  approximate,  rather 
closely  5  to  10-flowered,  sessile  or  short-pediincled ;  scales  narrowl.y  ovate,  sharp- 
pointed,  ciliate;  perigynia  2.5  to  3  mm.  long,  loosely  pubescent,  the  beak  0.5  mm. 
long,  wider  and  longer  than  the  scales. 

Dry  soil,  Mendocino  Co.    North  to  British  Columbia,  east  to  Montana. 

Loc. — Red  Mt.,  nw.  Mendocino  Co.,  Bolander  6478  (in  part). 

Refs. — Carex  concinnoides  Mackenzie,  Bull.  Torr.  Club  33:440  (1906),  type  loc.  Columbia 
Falls,  Mont.,  li.  S.  Williams;  Erythca  8:56,  fig.  27  (1922).  C.  richardsonii  W.  Boott  in  Bot. 
Cal.  2:246  (1880),  not  R.  Br. 
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Sect.  20.  Bicolores  Tuckorm.  StolouiftTOus.  Culms  central,  slender,  leafy  toward  base. 
Leaf-blades  narrow.  Basal  slieaths  light  brown.  Terminal  spike  linear,  stamiuate  or 
gynaecandrous.  Lateral  spikes  2  to  5,  pistillate,  rather  closely  few  to  many-flowered,  in 
fow  ranks  on  erect  e.xserted  peduncles.  Bracts  sheathing,  not  colored  or  dark-auricled,  the 
blades  elongated,  leaf-liJie.  Scales  reddish-  or  purplish-  brown  tinged.  Perigynia  ascend- 
ing, broadly  oval  or  ellipsoid,  circular  in  cross  section,  nerved,  glabrous,  golden-yellow  or 
wh'.te-pulvcruleut  at  maturity,  tapering  or  rounded  at  base,  essentially  beakless.  Achenes 
lenticular,  aiiiculate,  closely  euvelojjed.     Stigmas  2. 

73.  C.  salinaeformis  Mackenzie.  (Fig.  33d-f.)  Ctilms  5  to  15  cm.  high, 
smooth ;  leaf-blades  2  to  5  mm.  wide ;  staminate  spike  8  to  16  mm.  long ;  pistillate 
spikes  3  or  4,  the  upper  approximate,  short-peduncled,  the  lower  widely  separate, 
long-peduneled,  6  to  12  mm.  long,  with  8  to  15  appressod-ascending  perigynia; 
perigynia  slightly  constricted  at  apex. 

Mendocino  coast,  not  otherwise  known. 

Locs. — Mendocino  City,  Bolander  4702;    Fort  Bragg,  Davy  (il39. 

Eefs. — Cares  salinaeformis  Mackenzie,  Bull.  Torr.  Club  36:477  (1909),  type  loc  Mendo- 
cino City,  Bohnider  4702;  Erythea  8:37,  fig.  28  (1922).  C.  saJina  Wahl.  var.  minor  W.  Boott 
in  Bot.  Cal.  2:242  (1880),  not  Boott.  C.  salina  Kiik.  in  Engler,  Pflzr.  4=°:361  (1909)  as  to 
Cal.  plant,  not  Wahl. 

74.  C.  hassei  Bailey.  Culms  1.5  to  7  dm.  high,  usually  much  roughened 
above ;  leaf-blades  2  to  4  mm.  wide ;  staminate  spike  6  to  20  mm.  long,  often 
])istillate  at  apex;  pistillate  spikes  3  to  5,  the  upper  approximate  and  short- 
peduncled,  the  lower  loiig-peduncled.  linear-oblong,  8  to  20  nun.  long,  with  6  to 
20  ascending  perigynia ;  perigynia  obovoid,  2.5  to  3  mm.  long,  style  becoming 
short-exserted  and  somewhat  persistent. 

River  banks  and  wet  rocks :  San  Gabriel  Mts.  and  San  Bernardino  Mts. ; 
Sierra  Nevada  from  Tulare  Co.  to  Siskiyou  Co.,  4000  to  5000  ft. ;  verj^  local  in 
the  Coast  Ranges.    North  to  Alaska,  east  to  Labrador. 

Locs. — Southern  California:  San  Gabriel  Eiver,  Basse;  San  Antonio  Mts.,  Johnston  1391; 
San  Bernardino,  Parish  1055.  Sierra  Nevada:  Bear  Creek,  Tulare  Co.,  Dudletj  2858;  Yosemite, 
Abrams  4407;  Sierra  Valley,  Lrmmon  487.  Coast  Ranges:  Mt.  Pinos,  Kern  Co.,  Hall;  Loma 
Prieta,  Santa  Clara  Co.,  Elmer  48fi.'j ;  Sisson,  Dudleii. 

Refs. — Care.x  hassei  Bailey,  Bot.  Gaz.  21:5  (1896),  type  loe.  San  Antonio  Caiion,  San 
Gabriel  Mts.,  Basse.  C.  aurea  Nutt.  var.  celsa  Bailey,  Mem.  Torr.  Club  1:75  (1889),  type 
from  San  Bernardino  Mts.,  Vasey. 

75.  C.  aurea  Nutt.  Culms  0.3  to  5.5  cbn.  high,  smooth  or  somewhat  rough- 
ened; leaf-l)lades  2  to  4  mm.  wide;  staminate  spike  3  to  10  mm.  long;  pistillate 
spikes  3  to  5,  the  upper  approximate  and  short-peduncled,  the  lower  separate 
and  often  strongly  peduneled,  4  to  20  nun.  long,  with  4  to  20  ascending  perigynia; 
perigynia  umbonate,  2  to  3  mm.  long. 

Wet  places,  high  montane,  5000  to  9000  ft. :  Sierra  Nevada  from  Modoc  Co. 
to  Tulare  Co. ;  occurring  locally  in  the  San  Gabriel  Mts.  and  San  Bernardino 
Mts.    North  to  Alaska,  east  to  New  England. 

Locs. — Sierra  Nevada;  Big  Valley  Mts.,  Modoc  Co.,  Baker  ^  Nutting;  Little  Grizzly 
Ranger  sta.,  Plumas  Co.,  EggJeston  7593;  Glen  Alpine,  McGregor  21;  Kennedy  Mdw.,  Tuolumne 
Co.,  A.  L.  Grant  120,  180aVMono  Lake,  Brewer  1839;  Mineral  King,  CoviU'c  #  Fuiiston  1429. 
Southern  California:  Mt.  Pinos,  Ball  6518;  Mt.  San  Antonio,  Wilder;  Bear  Valley,  San  Ber- 
nardino Mts.,  Abrams  2847. 

Refs. — Carex  aurea  Nutt.  Gen.  N.  Am.  PI.  2:205  (1818),  type  loc.  shores  of  Lake  Michi- 
gan, Nuttall.    C.  calif urniea  Pari.sh,  Bull.  S.  Cal.  Acad.  5:36  (1906),  not  Bailey. 

Sect.  21.  Paniceae  Tuckerm.  Stoloniferous.  Culms  central,  .slender.  Basal  sheaths  brownish 
or  purplish  tinged.  Terminal  spike  staminate,  linear  or  liue.ar-oblong.  Lateral  spiies  1 
to  5,  pistillate,  loosely  to  rather  closely  several  to  many-flowered,  in  few  or  several  ranks, 
on  erect,  e.xserted  or  included  peduncles.  Bracts  sheathing,  not  colored  or  dark-auricled, 
the  blades  developed.  Scales  purplish-  or  reddish-brown  tinged.  Perigynia  asconding  or 
spreading,  ovoid  or  obovoid,  membranaceous,  obtu-sely  triangular,  slightly  inflated,  glabrous, 
puncticulate,  light  or  olive  green,  pointed  or  beakoil,  the  orifice  entire  or  nearly  so.  Achenes 
triangular,  apiculate.     Stigmas  3. 

76.  C.  livida  "Willd.  Rootstocks  very  slender;  culms  1  to  6  dm.  high,  smooth, 
light  brownish  at  base,  pliyllopodic ;  leaf-blades  0.5  to  3.5  mm.  wide ;  staminate 
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Fig.  33.  a,  Carex  brmnerbii  Maclconzie,  inflorcsecnec,  X2;  6,  scale,  X  8;  c,  perigyniiuii, 
X  8.  a,  C.  SALiNAEFdR.Mis  Markeiizie,  inflorescence,  X  1;  e,  scale,  X  9;  /,  pengynuun, 
X  9.  g,  C.  CALIFORNICA  BaUcy,  infloresceucc,  XI;  /i,  scale,  X  8;  i,  perig-ynmm,  X  8. 
.;,  C.  TRiQur.TRA  Boott,  inflorescence,  X  1;  /.-,  scale,  X  8;  !,  pori.i,'ynium,  X  8. 
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spike  1.5  to  2.5  em.  long;  pistillate  spikes  ]  or  2,  approximate,  sessile  or  short- 
pediuicled,  1  to  2  cm.  long,  closely  5  to  ]  5-flowered ;  perigjTiia  3.5  to  4.5  nun. 
long,  the  body  ellipsoid,  glaucous,  faintly  nerved,  exceeding  the  scales. 

Spliagniun  bogs,  Mendocino  Co.  (Mendocino  City,  Bolander  4745).  North 
to  Alaska,  east  to  Labrador. 

Eefs.— C.\REX  LiviBA  Willil.  Sp.  PI.  4:285  (180.5).  C.  liviosa  L.  var.  Kvida  Walil.  Vet.  Akad. 
Handl.  Stockholm  24:1(52  (180.3),  type  from  ii.  Eur. 

77.  C.  californica  Bailey.  (Pig.  33g-i.)  Rootstocks  stout ;  culms  2  to  7  dm. 
high,  smooth,  reddish-purple  at  base,  strongl.y  aphyllopodic ;  culm-leaves  2  to  4, 
the  blades  1.5  to  5  mm.  wide,  glandular-dotted  beneath;  staminate  spike  1.5  to 
3.5  cm.  long;  pistillate  spikes  2  to  4,  strongly  separate,  tlie  upper  short  exsert- 
peduncled,  the  lower  often  nearly  basal  and  long  exsert-pedimcled,  linear-oblong, 
1  to  3  cm.  long,  with  7  to  20  appressed  perigynia;  scales  hispidulous;  perigynia 
3.5  to  4  mm.  long,  tlie  body  sul)orbicular,  green,  several-nei-\'ed,  the  beak  0.75  imu. 
long  with  slightly  oblique  orifice. 

Meadows  and  prairies,  Mendocino  Co.  (J.  W.  Congdon).  North  to  Wash- 
ington.   Rare  and  local. 

Refs. — C.\REX  c.\LiFORNlCA  Bailey,  Mem.  Torr.  C*lub  1:9  (1889),  type  loe.  Mendocino, 
Bolander  4741;  Mackenzie,  Erythea  8:59,  (ig.  29  (1922).  C.  poljimorpha  W.  Boott  in  Bot. 
Cat  2:247  (1880),  not  Muhl.  C.  poh/morpha  var.  californica  Kiik.  in  Engler,  Pflzr.  4^:515 
(1909). 

Sect.  22.  I<axiflorae  Kiinth.  Cespitose.  Fertile  culms  mostly  lateral,  the  sterile  shoots  leafy, 
conspicuous.  Basal  sheaths  bro\™ish  or  purplish-tinged.  Terminal  spike  staminate,  linear. 
Lateral  spikes  2  to  5,  pistillate  or  androgynous,  loosely  to  closely  few  to  many-flowered,  in 
few  to  several  ranks,  on  erect  to  drooping,  included  or  exserted  peduncles.  Bracts  sheath- 
ing, the  sheaths  green  or  purplish  tinged,  the  blades  leaf -like  or  sometimes  reduced.  Scales 
green  with  hyaline  margins  or  more  or  less  colored.  Perigynia  ascending,  membranaceous, 
triangular,  usually  nerved,  closely  enveloping  the  achene,  glabrous  or  hispidulous,  tapering 
at  the  base,  short-beaked  or  beakless,  the  orifice  entire.  Achenes  triangukir,  apiculate. 
Stigmas  3. 

78.  C.  hendersonii  Bailey.  Culms  4  to  9  dm.  high,  sharply  triangular,  rough 
above ;  sterile  shoots  developing  conspicuous  culms ;  leaf-blades  3  to  15  mm.  wide, 
spike  1.5  to  3  dm.  long;  pistillate  spikes  2  to  4,  erect,  12  to  25  mm.  long,  with 
5  to  12  alternate  ascending  perigynia,  the  upper  spikes  approximate,  the  lower 
widely  separate ;  scales  broadly  obovate,  mucronate ;  perigynia  naiTOwly  obovoid, 
5  to  6  mm.  long,  tapering  into  a  straight  scarcely  differentiated  beak. 

Damp  woods  in  the  Coa.st  Ranges  from  Sonoma  Co.  to  Humboldt  Co.  North 
to  British  Columbia. 

Locs. — Guerneville,  Davy;  Mendocino  City,  Bolander  4747;   Eureka,  Tracy  2202. 

Refs. — Carex  henbersokii  Bailey,  Proc.  Am.  Acad.  22:115  (1886),  type  loc.  Portland 
Ore.,  L.  F.  Henderson;  Mackenzie, " Erythea  8:fi0,  fig.  30  (1922).  C.  laxiflora  Lam.  var. 
plantaginea  Olney,  Proc.  Am.  Acad.  8:407  (1872). 

Sect.  23.  Triquetrae  Carey.  Cespitose,  leafy  toward  base.  Leaf-blades  narrow,  the  sheaths 
not  purplish  tinged.  Temiinal  spike  linear,  staminate.  Lateral  spikes  2  to  4,  approximate 
or  more  or  less  separate  or  sometimes  basal,  5-  to  30-flowered  in  few  ranks.  Bracts  sheath- 
ing, not  purjilisli  tinged,  the  lowest  with  a  well-developed  blade.  Pistillate  scales  greenish 
or  hyaline  or  reddish-brown  tinged.  Perigynia  membranaceous,  ascending,  obovoid,  short- 
pubescent  or  glabrous,  triangidar,  tapering  and  more  or  less  stipitate  at  base,  abruptly 
contracted  into  the  minute  beak,  the  orifice  obliquely  cut,  minutely  bidentate.  Aelienes 
triangular,  closely  enveloped.     Stigmas  3,  early  deciduous. 

79.  C.  flaccifolia  Mackenzie.  Culms  6  to  9  dm.  high ;  leaf-blades  about 
3  mm.  wide ;  staminate  .spike  1  to  2.5  cm.  long,  short-peduncled ;  pistillate  spikes 
mostly  3,  approximate  or  somewhat  separate,  sessile  or  short-peduncled,  1  to 
2.5  cm.  long,  rather  looselj-  8-  to  25-flowered;  scales  ovate,  cuspidate;  perigynia 
short-taperiiig  at  ba.se,  the  beak  0.5  mm.  long,  bidentulate. 

Dry  plains  in  southwestern  California. 

Kef. — Carex  flaccifolia  Mackenzie,  Erythea  8:92  (1922),  type  from  sw.  Cat,  Geo.  B. 
Grant,  May  1,  1902. 
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80.  C.  whitneyi  Olney.  C^ulms  2.5  to  10  dm.  high;  leaf-blades  2.5  to  8  mm. 
wide;  stamiuate  spike  pediineled,  5  to  30  mm.  loiifi-;  pistillate  spikes  2  to  4, 
approximate  or  lower  separate,  erect,  sessile  or  short-peduneled,  7  to  30  mm.  long, 
closely  5  to  30-flowered ;  scales  ovate,  acute  or  short-cuspidate ;  perigynia  round- 
tapering  at  base. 

Sierra  Nevada  from  Tulare  Co.  to  Pluma.s  Co.,  4000  to  7000  ft.  North  to 
Oregon. 

Locs. — Tobias  Mdw.,  Tiilare  Co.,  Dudley  614;  Yosemite,  Jepson  4348;  Tuolumne  Mdws., 
Jcpson  4477;  Conner  Lake,  Heller  6941;  Iron  Caiion,  Butte  Co.,  if.  M.  Aiistin  57;  Devil's 
Kitchen,  Lassen  Peak,  B.  M.  Austin  1300. 

Eefs. — C.'.REX  WHiT.\'EYi  Olnev,  Proc.  Am.  Acad.  7:394  (1868).  tvpe  loe.  Yosemite  Valley, 
BreayeT  1639;   Mackenzie,  Erythea  8:61,  fig.  31    (1922). 

81.  C.  gynodynama  Olney.  Culms  2  to  9  dm.  high,  slender,  brownish  at 
base ;  leaf -blades  3  to  9  mm.  wide ;  terminal  spike  usually  stamiuate,  1  to  2  cm. 
long;  lateral  spike.s  2  to  4,  oblong-eylindrie,  1  to  3.5  cm.  long,  closely  20  to 
40-flowered,  tlie  upper  approximate,  u.siudly  overtopping  tlie  stamiuate  spike, 
sliort-peduncled,  the  lower  strongly  separate,  long-peduncled ;  scales  ovate- 
orbicular,  short-cuspidate  or  obtuse ;  perigynia  ascending,  the  beak  0.75  mm. 
long. 

Coast  Ranges  from  San  Mateo  Co.  to  Humboldt  Co.    North  to  Oregon. 

Locs. — Pescailero,  San  Mateo  Co.,  Biidlcp ;  Fort  Ross,  Sonoma  Co.,  Heller  6605;  Sherwood 
Valley,  Dudley;  Eureka,  Traey  3577. 

Refs. — Cakex  gtnodtnama  Olney,  Proc.  Am.  Acad.  7:394  (1868),  type  loc  Mendocino 
City,  Bolandcr  4700.  C.  bUinlcinshipU  Fern.  Erythea  7:121  (1899),  type  loc.  Hydesville, 
Humboldt  Co.,  Blantinship. 

82.  C.  hirtissima  W.  Boott.  Culms  3  to  6  dm.  high,  erect,  purplish  red  at 
base ;  leaf-blades  3  to  7  mm.  wide ;  terminal  spike  stamiuate  or  gynaecandrous, 
peduncled,  1.5  to  2.5  cm.  long;  pistillate  spikes  2  or  3,  linear,  1  to  2.5  cm.  long, 
more  or  less  strongly  separate,  the  lower  on  long-exserted  peduncles,  -  closely 
flowered  with  20  to  30  ascending  perigynia :  scales  ovate  or  obovate,  cuspidate 
or  mucronate,  the  margins  broad,  white-hyaline ;  perigynia  ascending,  the  conic 
beak  1  mm.  long. 

Sierra  Nevada  from  Nevada  Co.  to  Mariposa  Co.,  3700  to  7000  ft. ;  Lake  Co. 
Rare  and  local. 

Locs. — Hetch-Hetehy,  Congdon ;  e.  base  Mt.  Sanhedrin,  Bei/twlds. 

Bef.— C'AREX  HiKTissiMA  W.  Boott  in  Bot.  Cal.  2:247  (1880),  type  loc.  Summit  Sta.,  Nevada 
Co.,  Kellogg. 

83.  C.  triquetra  Boott.  (Fig.  33j-l.)  Culms  3  to  fi  dm.  high,  stiffi.sh;  leaf- 
blades  2.5  to  6  mm.  wide,  the  sheaths  cinnamon-brown  tinged  and  purplish 
spotted  ventrally ;  staminate  spike  1  to  3  em.  long;  lateral  spikes  3  or  4,  erect, 
the  upper  little  ex.sert-pcduncled,  approximate,  the  lower  1  or  2  often  widely 
separate  and  long  exsert-peduncled,  1  to  4.5  cm.  long,  the  5  to  30  jierigynia 
ascending;  scales  ovate,  short-cuspidate,  brownish  copper-color;  perigynia  4  to 
4.5  mm.  long,  softly  short-pubescent,  light  green,  obscurely  several-nerved,  tlie 
beak  0.3  mm.  long. 

Diy  hillsides  below  2000  ft.  from  Santa  Barbara  Co.  to  San  Diego  Co.  Lower 
California. 

Locs. — Santa  Inez  Mt-s.,  Brundegee ;  Ojai  Valley,  Elmir  39d.j;  Los  Angeles.  Hasse ;  Avalou, 

Trash;  San  Antonio  Mts.,  Jolinstoii  1917;   San  Bernardino  Valley,  Porisli  6250. 

Eefs. — Carex  triquetka  Boott.  Trans.  Linn.  Soc.  20:126   (1846),  type  loc.  probably  neai- 

Santa  Barbara,  Nuttall:  Mackenzie,  Erythea  8:62,  fig.  32   (1922).     C.  monticola  Dew.  Bot. 

Hex.  Bound.  229   (1858>,  type  from  San  Diego,  Parry. 

Sect.  24.  Debiles  Carey.  Culms  aphyllopodic,  strongly  piu-plisli  tinged  at  base,  tufted,  slen- 
der, leafy.  Leaf-bladea  flat.  Terminal  spike  normally  staminate.  Lateral  spikes  2  to  5, 
elongate,  narrowly  linear,  slender-pcduncled,  tlie  lower  often  drooping.  Bracts  green- 
sheathing,  the  blades  leaflike.  Perigvuiia  appressed  or  ascending,  lanceolate  to  ovoid, 
membranaceous,  obsoletely  nerved,  rather  closely  enveloping  the  achene,  tapering  to  a  well- 
developed  conic  beak,  oliliquely  cut  at  orifice  and  strongly  hyaline-tipped,  at  length 
bidentate.     Acheues  triangular,  apiculate.     Stigmas  3. 
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84.  C.  mendocinensis  Olney.  Culms  3  to  8  dm.  high,  much  exceeding 
leaves;  haves  minutely  pubescent,  the  blades  1.75  to  4  mm.  wide;  stamiuate 
spike  2  to  3.5  cm.  long ;  pistillate  spikes  2  or  3,  slender,  erect,  1.5  to  4  cm.  long, 
closely  flowered  above,  the  20  to  40  perigynia  appressed-ascending;  scales  ovate, 
obtuse  or  short-cuspidate,  cinnamon-brown ;  perigynia  3.5  to  5  mm.  long,  oblong- 
obovoid,  somewhat  flattened,  lightly  nerved,  miiuitely  pidieiident,  the  beak  0.5 
mm.  long. 

Along  .streams  from  Mendocino  Co.  to  Humboldt  Co.    North  to  Oregon. 

Locs. — Meudocino,  Bolander  4701;  Three  Creeks,  HumboUlt  Co.,  Traci/  3343. 

Kefs. — Carex  mendocinensis  Oluey  ex  W.  Boott  in  Bot.  Cal.  2:249  (1880),  type  loc. 
Mendociuo  City,  Bolander  4701;  Mackenzie,  Erythea  8:63,  fig.  33  (1922).  C.  eiimamomca 
Olney,  Proc.  Aia.  Acad.  7:39(3  (1868),  type  from  Meudnciuo  Co.,  Bolandrr  6477,  not  C.  cinna- 
momca  Boott. 

Sect.  25.  Frigidae  Fries.  Culms  pliyllopodic,  tufted,  the  leaves  clustered  near  the  base. 
Spikes  stamiuate,  pistillate,  audros^'uous  or  gynaccandrous.  Bracts  green-sheathiug,  the 
blades  developed  or  rudimentary.  Scales  dark-tinged,  usually  with  light  midvein  and  mar- 
gins. Perigynia  appressed  or  ascending,  flat  to  flattened-triangular,  not  inflated,  dark- 
tinged,  beaked,  the  beak  hyaline  at  orifice,  more  or  less  bidentate.  Achenes  triangular,  short 
apiculate.     Stigmas  3. 

85.  C.  lemmonii  "W.  Boott.  Culms  slender,  2  to  8  dm.  high,  smooth,  exceed- 
ing leaves;  leaf-blades  1.5  to  4  mm.  wide,  erect:  staminate  spike  6  to  25  mm. 
long,  sessile  or  short-peduncled ;  pistillate  spikes  2  to  4,  linear-oblong,  0.5  to 
2  cm.  long,  5-  to  30-flowered,  the  upper  approximate,  the  lower  separate  and 
exsert-peduncled ;  perigynia  with  beak  1  mm.  long,  .sparingly  ciliate-serrulate. 

High  montaiu',  6000  to  8500  ft. :  Sierra  Nevada  from  Tehama  Co.  to  Tulare 
Co. ;  San  Bernardino  Mts. 

Locs. — Lassen  Forest,  Tehama  Co.,  Tiggleston  7302;  Strawberry  Creek,  Eldorado  Co., 
Braincrd  30;  Matterhorn  Canon,  Yosemite  Park,  Jepson  4500;  Mariposa  Big  Trees,  Congdon; 
Boulder  Creek,  Fresno  Co.,  Dudley  3298 ;  Board  Camp  Creek,  Tulare  Co.,  Dudley.  San  Bernar- 
dino Mts.:  High  Creek,  Mt.  San  Gorgonio,  Geo.  B.  Grant  6405;  Bear  Valley,  Ahrams  2816. 

Befs. — Carex  lemmonii  W.  Boott,  Bot.  Gaz.  9:93  (1884),  type  from  the  Sierra  Nevada, 
Lemmon.  C.  fulva  Good.  var.  honinchuchieina  W.  Boott  in  Bot.  Cal.  2:250  (1880),  not  F. 
Boott.  C.  ahlata  Parish,  Bull.  S.  Cal.  Acad.  4:80  (1905),  not  Bailey.  C.  abramsii  Mackenzie, 
Bull.  Torr.  Club  36:482  (1909),  t^-pe  loc  San  Bernardino  Mts.,  Abrams  2816.  C.  serratodens 
Kiik.  in  Engler,  I'flzr.  4"°:666  (1909)  in  part,  not  W.  Boott. 

86.  C.  luzulina  Olney.  Culms  1.5  to  9  dm.  high;  leaf-blades  3  to  S  nun. 
wide,  stiff;  spikes  4  to  8,  the  upper  clustered,  the  lower  widely  separated,  on 
long-exserted  peduncles,  the  lateral  pistillate,  7  to  20  mm.  long,  6  to  9  mm.  wide; 
perigynia  4  to  5  mm.  long,  contracted  into  the  short  or  in  age  conspicuous,  spar- 
ingly ciliate-serrulate  dark  purplish-tipped  beak. 

Sonoma  Co.  to  Hmnboldt  Co.    North  to  southern  Oregon. 

Locs. — Santa  Bosa  Creek,  Bigelow ;  Fort  Bragg,  Congdon;  Bald  Mt.,  Humboldt  Co.,  Tiuci/ 
4531,  4543. 

Befs. — Carex  luzulina  Olney,  Proc.  Am.  Acad,  7:395  (1868),  type  loc.  Mendocino  City, 
Bolander  4746.  C.  cJicrolceeiu^is' W.  Boott  in  Bot.  Cal.  2:248  (1880),  not  Schw.  C.  albida 
Bailey,  Mem.  Torr.  Club  1:9  (1889),  type  from  Santa  Eosa  Creek,  Thurbcr,  Bigelow.  C.  lu-zu- 
laefolia  W.  Boott  var.  ahlala  Kiik.  f.  albida  Kiik.  in  Engler,  Pflzr.  4-":558   (1909). 

87.  C.  ablata  Bailey.  Culms  slender,  smooth,  2.5  to  6  dm.  high,  much  exceed- 
ing leaves;  leaf -blades  3  to  4.5  mm.  wide;  spikes  3  to  7,  the  upper  clustered  and 
sessile  or  nearly  so,  the  lower  usually  widely  separate  and  on  .slender  exsei-ted 
peduncles,  the  terminal  usually  staminate,  the  lateral  mostly  pistillate,  8  to  30 
mm.  long;  perigj'uia  lanceolate,  greeni.sh,  3.5  to  5  mm.  long,  obscurely  nerved, 
slightly  ciliate-seriidate,  rounded  at  base,  the  beak  scarcely  1  nun.  long,  dark 
purplish-tipped. 

Mountain  meadows  and  bogs,  Siskiyou  Co.  (Shasta  Forest,  Egglestoii  11668). 
North  to  British  Columbia,  east  to  Montana. 

Befs.— Carex  ablata  Bailey,  Bot.  Gaz.  13:82  (1888);  Macoun,  Cat.  Canad.  I 'I.  4:139 
(1888),  type  loc.  Mt.  Mark,  Vancouver  Isl.,  Macoun.  C.  hizulacfoHa  W.  Boott  var.  ahlnla  Kiik. 
in  Engler,  Pflzr.  4'»:558  (1909). 
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88.  C.  luzulaefolia  W.  Boott.  (Fig.  34a-c.)  Culms  4  to  10  dm.  high ;  leaf- 
blades  5  to  15  mm.  wide;  terminal  spike  pedmieled,  1  to  2  em.  long,  often  with 

1  or  2  sessile  staminate  spikes  at  its  base ;  pistillate  spikes  3  to  6,  all  or  only  the 
lower  strongly  exsert-peduncled,  widely  separate,  the  upper  often  equaling  the 
staminate  spikes,  oblong-oylindric,  1.5  to  2.5  cm.  long,  the  20  to  50  perigynia 
apprcssed;  perigynia  4  to  5.5  nun.  long,  oblong-ovate,  the  beak  1.5  to  2  nun.  long. 

High  montane.  7000  to  9500  ft..  Sierra  Nevada  from  Shasta  Co.  to  Tulare  Co. 

Locs. — Hat  Creek.  Shasta  Co.,  EggUston  7472;  Mt.  Tallae,  Ahrams  4838;  Carson  Pass, 
Brewer  2131;  Kennedy  Lake,  Tuolumne  Co.,  A.  L.  Grant  479;  Soda  Canon  near  Big  Arroyo, 
Jepsoii  1130. 

Eefs. — :Carex  luzulaeix)Li,\  W.  Boott  in  Bot.  Cal.  2:250  (1880)  in  greater  part.,  type  loc. 
above  Ebbetts  Pass,  Brewer  2019;  Mackenzie,  Erythea  8:65,  fig.  34  (1922).  C.  luzut-aefoUa 
var.  strobilantha  Holm,  Am.  Jour.  Set  20:305,  f.  18  (1905),  type  loc.  Donner  Lake,  Heller 
7187.  C.  psejido-japonwa  C.  B.  Clarke,  Kew  Bull.  Misc.  Inf.  add.  ser.  8:81  (1908),  tvpe  loc. 
Donner  Lake,  Seller  7187. 

89.  C.  fissuricola  Mackenzie.  Culms  5  to  8  dm.  high;  leaf-blades  3  to  8  mm. 
wide;  terminal  spike  sessile  or  shoi't-pedmicled,  often  slightly  jiistillate;  lateral 
spikes  4  or  5,  the  upper  contiguous  and  sessile  or  short-peduncled,  the  lower 
separate  and  strongly  pedimcled ;  perigynia  nai'rowly  ovate,  4.5  to  5  mm.  long, 
abruptly  beaked,  the  beak  1.5  mm.  long. 

Mountain  meadows,  5500  to  10.000  ft.,  Sierra  Nevada  from  Tulare  Co.  to 
Placer  Co.    East  to  Nevada. 

Locs.— Hockett  Mdw..  Tulare  Co.,  Dudley  1008;  Mt.  "Wliituey,  Dudley  2481;  Mariposa  Big 
Trees,  Congdoii;  Echo,  Eldorado  Co.,  Brainerd;  Emigrant  Gap,  Jones  2917. 

Refs. — ^C.vREx  FissuKicoL.v  Mackenzie,  Mulil.  5:53  (1909),  tvpe  loc.  South  Fork  Humboldt 
Biver,  Elko  Co.,  Nev.,  Heller  9429.  C.  luculaefoUa  W.  Boott'in  Bot  Cal.  2:250  (1880)  in 
part.  C.  ublata  Bailey  var.  luzuUformis  Bailey,  Bot.  Gaz.  25:272  (1898),  type  from  Cal., 
Bolandcr  6210.  C.  luzulaefolia  W.  Boott  var.  ablata  Kiik.  f.  Imulaefomas  Kiik.  in  Engler, 
Pflzr.  4=":558  (1909). 

Sect.  26.  Anomalae  Carej".  Culms  stout,  leafy.  Leaf-blades  broad,  flat,  glabrous,  not  septate- 
iiodukise.  Terminal  spike  staminate,  linear.  Lateral  spikes  pistillate,  linear-cylindric, 
scattered,,  closely  many-floAvered  in  several  rows.  Bracts  leaflike,  sheathless.  Perigynia 
ascending  or  in  age  spreading,  obovoid,  small,  olive  green,  tapering  at  base,  triangular, 
slightly  inflated,  thin,  abruptly  beaked,  the  beak  conic,  lightly  bidentate.  Achenes  tri- 
angular, apiculate,  more  or  less  closely  enveloped.     Stigmas  3. 

90.  C.  amplifolia  Boott.  Long-stoloniferous.  the  culms  5  to  10  dm.  high ; 
leaf -blades  8  to  l!S  mm.  wide,  nearly  smooth  above;  tenninal  spike  4  to  9  cm. 
long;  pistillate  spikes  3  to  6,  the  upper  approximate,  the  lower  more  or  less 
strongly  separate,  short-peduncled  or  nearly  sessile,  3.5  to  14  em.  long;  scales 
pointed ;  perigynia  3  mm.  long,  glabrous,  nerveless  except  for  keels,  long-beaked, 
the  beak  often  excurved. 

Wet  soil.  Sierra  Nevada  from  Tulare  Co.  to  Butte  Co.,  4000  to  8000  ft. ;  Coast 
Ranges  from  San  Mateo  Co.  to  Siskiyou  Co.,  1500  to  4000  ft.  Northerly  to 
British  Columbia  and  Idalio. 

Locs. — Sierra  Nevada:  Mineral  King,  Diulley  1581;  Dinkey  Creek,  Fresno  Co.,  Hall  4' 
Ch-aiidler  369;  Mariposa  Big  Trees,  Bolander  5011;  Sierra  Valley,  Lemm-on;  JonesviUe,  Butte 
Co.,  Hall  9782.  Coast  Ranges:  Kings  Mt.,  San  Mateo  Co.,  Ahrams  5563;  Howell  Mt.,  Napa 
Co.,  Tracy  1606;  Bald  Mt.,  Hiunboldt  Co.,  Tracy  4530;   Sisson,  Brainerd  98. 

Refs.— C.\RE.\  AMPLIFOLIA  Boott  in  Hook.  Fl.  Bor.  Am.  2:228,  pi.  226  (1840),  type  loc. 
Columbia  River,  Douglas;  Mackenzie,  Erythea  8:67,  fig.  35   (1922). 

Sect.  27.  Atratae  Kunth.  Culms  aphyllopodic  or  phyllopodic.  Terminal  spike  gynaecandrous 
or  staminate,  the  lateral  1  to  10  pistillate  or  with  a  few  staminate  flowers  at  base,  from 
sessile,  erect  and  closely  approximate  to  long-peduncled,  nodding  and  distant.  Bracts 
sheathless  or  nearly  so,  dark-colored  at  the  base,  tlie  blades  sliort.  Scales  usually  dark- 
tinged.  Perigynia  membranaceous  or  more  or  less  coriaceous,  straw-c«Iored  or  greenish, 
often  strongly  dark-tinged,  elliptic  to  broadly  obovate,  circular  in  cross-section  to  much 
flattened,  papillose  to  puncticulate,  glal)rous,  abruptly  short-beaked  or  beakless,  the  oritico 
entire  or  bidentate.     Aclienes  triangular,  apiculate-tipped.     Stigmas  3. 

91.  C.  spectabilis  Dew.  Culms  2.5  to  5  dm.  high,  from  densely  matted  tough 
root.stoeks ;  leaf -blades  2  to  3.5  mm.  wide ;  pistillate  spikes  2  to  4,  oblong,  1  to 

2  em.  long,  closelj-  15-  to  30-fiowered,  not  aggregated,  the  upper  short-peduncled, 


35 


Fig.  34.  a,  C.\REX  luzulaepolia  W.  Boott,  inilorescenee,  XI;  6,  scale,  X  4; 
c,  perigyniimi,  X  4.  d,  C.  NEBRASKENSis  Dewey,  inflorescence,  X  1 ;  e,  scale, 
X  7;  /,  perigynium,   X  7. 
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tbe  lower  long-peduneled ;  scales  purplisli-blaek  with  white  often  excurrent  mid- 
vein;  perigynia  flattened,  ovoid,  sessile,  -1  mm.  long,  abruptly  minutely  beaked, 
the  beak  bidentulate ;  acliene  short-stipitate. 

High  Sierra  Nevada,  6000  to  11,000  ft.,  from  Tulare  Co.  to  Siskiyou  Co. 
North  to  Alaska,  east  to  Montana. 

Locs. — Mt.  Wliitnoy,  Copclaiid  47;  Minaret.s,  Congdon;  Mt.  Dana,  Congdon;  Carson  Pass, 
Brewer  210(5;  Pyramid  Peak,  Brewer  2136;  Lassen  Peak,  Bremer  2186;  Caribou  Peak,  Siskiyou 
Co.,  Dudley. 

Eefs. — Carex  spectabilis  Dew.  Am.  Jour.  Sei.  29:2'18,  pi.  X,  f.  76  (1836),  type  from 
Eocky  Mts.  of  Brit.  Am.  C.  invisa  Bailey,  Proe.  Am.  Aead.  22:82  (1886),  tvpe  from  Summit 
Camp,  Nevada  Co.,  Kellogg.  C.  padoearpa  W.  Boott  in  Bot.  Cal.  2:245  (1880),  not  E.  Br. 
C.  tolmiei  Boott  var.  invisa  Kiik.  in  Eugler,  Pflzr.  4-":412   (1909). 

92.  C.  raynoldsii  Dew.  Culms  2  to  7.5  dm.  high;  leaf-blades  3  to  8  mm. 
wide;  tenninal  spike  1  to  2  cm.  long,  the  lateral  pistillate  spikes  2  or  3,  approxi- 
mate or  lowest  separate,  pednncled,  erect,  oblong,  1  to  2  cm.  long,  closely  15  to 
40-flowered;  perigynia  oblong-oval,  roiuid  in  cross-section,  3.5  to  4.5  mm.  long, 
prominently  ribbed  and  slenderly  nerved,  rounded  at  base,  the  very  short  beak 
minutely  bidentate. 

Movuitain  meadows  and  bogs,  SieiTa  Nevada  from  Tulare  Co.  to  Siskiyou  Co., 
7000  to  8000  ft..    North  to  Canada. 

Locs. — Tobias  Mdw.,  Tulare  Co.,  Dudley  616;  Peregoy  Mdws.,  Yosemite  Park,  Jepson 
4340;  Tuolumne  Mdw.?.,  Jepson  32.59;  Calaveras  Big  Trees,  Eitlebrand  2323  (in  part);  Sum- 
mit, Placer  Co.,  Heller  9854;  Medicine  Lake,  Siskiyou  Co.,  Gold'<mith  5a. 

Eefs. — Carex  raynoldsu  Dew.  Am.  Jour.  Sci.  ser.  2,  32:39  (1861),  type  loe.  Pierre's  Hole, 
Snake  Eivcr  Valley,  Ida.,  Haijden;  Mackenzie,  Erytliea  8:68,  fig.  36   (1922). 

93.  C.  bifida  Boott.  Culms  sharply  triangular,  slender,  smooth,  4  to  8  dm. 
high,  the  basal  .sheaths  purplish-tinged;  leaf-blades  1.75  to  3.5  mm.  wide;  ter- 
minal spike  1.5  to  3  cm.  long,  staminate  or  with  some  perigynia;  pistillate  spikes 
3  to  5,  erect,  short-peduncled  or  sessile,  oblong,  8  to  18  mm.  long,  with  20  to  40  at 
length  spreading  perigynia ;  scales  ovate,  sharp-pointed ;  perigynia  narrowly 
ovate,  flattened  triangular,  about  10-nerved,  3  to  4.5  nun.  long,  the  beak  0.5  to 

1  nmi.  long,  the  teeth  minute,  rough  and  purplish-tinged  within. 

Tehaehapi  Range ;  Coast  Ranges  from  San  Luis  Obispo  Co.  to  Humboldt  Co. 
North  to  southern  Oregon. 

Locs. — Tehaehapi,  Greene;  San  Luis  Obispo,  Jones  3235;  Santa  Lucia  Peak,  Jepson,  4739; 
Los  Gatos,  Heller  8570;  Spring  Valley,  San  Mateo  Co.,  Congdon:  Mt.  Tamalpais,  Piper  6430; 
Los  Guilicos  Valley,  Sonoma  Co.,  Bioletti;  Eed  Mt.,  Mendocino  Co.,  Bnlander  6476. 

Eefs. — Care.x  bifida  Boott,  ex  Olney,  Proc.  Am.  Acad.  7:394  (1868),  type  loo.  Salinas 
Valley,  Brewer  574;  Mackenzie,  Erythea  8:69,  fig.  37  (1922).  C.  serratode)is  W.  Boott  in  Bot. 
Cal.  2:245  (1880),  tvpe  from  Cal.  C.  aequa  C.  B.  Clarke,  Kew  Bull.  Misc.  Inf.  add.  ser.  8:86 
(1908),  type  from  San  Mateo  Co.,  Baler  811. 

94.  C.  buxbaumii  Wahl.     Densely  cespitose,  but  with  long  stolons;  culms 

2  to  9  dm.  high,  rough  above,  slender;  leaf-blades  2  to  4  mm.  wide,  glaucous- 
green;  spikes  usually  3  or  4,  erect,  8  to  40  mm.  long,  sessile  or  short-peduncled; 
scales  awned,  dark  pur]ili.sh-tinged,  exceeding  perigynia;  perigynia  3  to  4  mm. 
long,  glaucous-green,  obovoid,  lightly  numy-nerved,  the  apex  minutely  bidentate. 

Bogs  in  the  high  Sierra  Nevada  of  Tuohunne  Co.  (Tuolumne  Soda  Sprs., 
Bolander  5056).    North  to  Alaska,  east  to  the  Atlantic.    Eurasia. 

Eef. — Carex  buxbaumii  Wahl.  Vet.  Akad.  Hadl.  Stockholm  24:163  (1803),  based  on 
plants  of  Sweden  and  Lapland. 

95.  C.  helleri  Jlackenzie.  Very  densely  cespitose,  the  culms  0.5  to  3  dm. 
high ;  leaf-blades  2  to  3.5  mm.  wide ;  spikes  oblong,  10  to  20  mm.  long,  densely 
25-  to  50-flowered ;  scales  acuminate  or  aristate,  much  narrower  than  perigynia ; 
perigynia  broadly  oval  to  suborbicular,  much  flattened,  2.5  to  3.5  mm.  long, 
nerveless,  abruptlj'  beaked,  the  beak  0.25  mm.  long,  bidentate ;  achenes  short- 
stipitate. 

High  montane,  8500  to  13,600  ft. :  Sierra  Nevada  from  Tulare  Co.  to  Eldorado 
Co. ;  White  Mts.     Ea.st  to  Nevada. 
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Locs. — Kaweah  Peaks.  Dudley  2114;  Harrison  Pass,  Jepson  5039;  Mt.  Daua,  Bolander 
5072;  Sonora  Peak,  A.  L.  Grant  522  (in  part);  Lake  LueiUe,  Eall  4-  Oliandler  4663;  White 
Mts.,  Jepson  7395. 

Refs. — Carex  helleri  Mackenzie,  Erj'thea  8:70,  fig.  38  (1922),  type  loc.  Mt.  Rose,  Washoe 
Co.,  Nev.,  Eeller  9975.  C.  atrata  L.  va'r.  nigra  W.  Boott  in  Bot.  Gal.  2:239  (1880),  not  F. 
Boott. 

96.  C.  epapillosa  ^Mackenzie.  Culms  1.5  to  6  dm.  high,  stiff,  sliarply  tri- 
angular, smooth;  leaf-blades  3  to  8  mm.  wide;  spikes  3  to  6,  approximate  or  a 
little  separate,  sessile  or  short-peduneled,  oblong-ovoid,  1  to  2.5  cm.  long,  closely 
flowered;  scales  lance-ovate,  shar]:)-pointed,  narrower  than  but  about  equaling 
or  exceeding  perig^^na;  perigynia  broadly  oval  or  obovate,  obscurel.v  nerved. 

Mountain  meadows,  high  Sierra  Nevada  of  Tuolumne  Co.  (Sonora  Peak, 
A.  L.  Clrant  394,  413).    Easterly  to  Wyoming. 

Bef. — Carex  epapillosa  Mackenzie  in  Rj-db.  Fl.  Boeky  Mts.  138  (1917),  type  loc.  Marys- 
vale,  Utah,  Jones  5345. 

97.  C.  heteroneura  W.  Boott.  Culms  2.5  to  10  diu.  high,  slender,  smooth 
or  nearl}^  so;  leaf-blades«2  to  4  mm.  wide;  spikes  3  to  6,  approximate  or  lower 
more  or  less  strongly  separate,  sessile  (the  upper)  to  strongly  peduncled  (the 
lower),  oblong,  0.7  to  2.5  cm.  long,  closely  flowered  with  15  to  40  appressed- 
a.scending  perigynia;  scales  acute,  narrower  than  perigynia;  perigynia  sub- 
orbicular,  strongly  flattened,  rounded  at  base  and  apex,  the  beak  0.25  mm.  long, 
minutely  liidentate. 

High  montane.  7000  to  11,000  ft.:  coastal  Southern  California;  White  Mts.; 
Sierra  Nevada  from  Tulare  Co.  to  Nevada  Co.    East  to  western  Nevada. 

Locs. — Southern  California :  San  Jacinto  Mts.,  Hassc;  Mt.  San  Gorgonio,  Geo.  B.  Grant 
6404.  Wliite  Mts.,  Jepson  7345.  Sierra  Nevada:  Lone  Pine,  M.  E.  Jones;  Mt.  Whitney, 
Jepson  5053;  npper  San  Joaquin  River,  Congdon;  Yosemite,  Congdon:  Tuolumne  Mdvvs.,  Jep- 
son 4475;  Calaveras  Big  Trees,  BiUehrand' IZQl ;  Sonora  Pass,  A.  L.  Grant  142,  277,  297; 
Silver  Valley,  Alpine  Co.,  Breteer  1967;  Dormer  Pass,  Torrey  549. 

Refs. — Carex  heteroneura  W.  Boott  in  Bot.  Cal.  2:239  (1880),  type  loe.  Lake  Talioe  to 
Bear  Valley,  Kellogg;  Mackenzie,  Ervthea  8:71,  fig.  39  (1922).  C.  atrata  W.  Boott  I.e.  not  L. 
C.  atrata  L.  var.  crecta  W.  Boott  l.c";  Kiik.  in  Engler,  Pflzr.  4"°:  399  (1909),  type  from  Cal., 
but  not  otherwise  given.  C.  ejiuidrifida  Bailey,  Proe.  Cal.  Ac^d.  ser.  2,  3:104  (1891),  type  loo. 
Mt.  Dana,  Bolander  5046,  and  var.  leni-s  Bailey,  I.e.  3:105  (1891),  also  based  on  Bolander 
5046.  C.  quadrifidii  Bailey  var.  eaeca  Bailey,  Bot.  Gaz.  21:8  (1896),  type  from  Tahquitz 
Valley,  San  Jaciuto  Mts.,  Basse.     C.  atrata  L.  subsp.  atratiformis  Brit.  f.  caeca  Kiik.  l.c.  400. 

98.  C.  albo-nigra  Mackenzie.  Culms  1  to  3  dm.  high;  leaf-blades  2.5  to 
5  mm.  wide;  spikes  u.sually  3,  closely  approximate,  sessile  or  very  nearly  so, 
linear-oblong,  about  1  cm.  long,  closely  flowered  with  15  to  20  appressed- 
ascending  perigjaiia;  scales  ovate,  acutish,  purplish-black  usually  with  strongly 
developed  white  margins;  perigjTiia  obovate,  strongly  flattened,  3  to  3.5  mm. 
long,  substipitate,  abruptly  beaked,  the  beals  0.25  mm.  long,  minutely  bidentate ; 
achenes  naiTower  than  perigynia.  short-stipitate. 

Dry  mountain  sides,  high  Sierra  Nevada  in  Tulare  Co.  (Glacier  Lake,  Dudley 
1699).    East  to  Arizona  and  Colorado. 

Bef. — Carex  albo-nigra  Mackenzie  in  Rydb.  Fl.  Rockv  Mts.  137  (1917),  type  from  Needle 
Mt,  Wyo.,  M.  Vary  613. 

99.  C.  mertensii  Prescott.  Culms  3  to  10  dm.  high,  very  sharply  triangular, 
rough;  leaf -blades  4  to  7  umi.  wide;  spikes  1  to  4  cm.  long,  the  upper  approxi- 
mate, the  lower  more  remote  on  slender  peduncles ;  scales  lance-ovate,  acute ; 
perigynia  appressed,  broadlj'  oval,  much  flattened,  purple-spotted,  tapering  at 
apex,  minutely  beaked,  the  beak  0.5  mm.  long,  entire ;  achenes  strongly  stipitate. 

Momi tains,  Trinity  Co.  (North  Fork  Coffee  Creek,  Goldsmith  20).  A  well 
marked  and  handsome  species  abundant  farther  north.  Extending  to  Alaska 
tUid  Montana. 

Ref. — Carex  mertensh  Prescott,  Mem.  Acad.  St.  Petersb.  ser.  2,  6:168  (1833),  type  loc. 
Sitka,  Alas. 
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Sect.  28.  Acutae  Fries.  Culms  leafy  below,  apliyllopoilie  or  phyllopodie.  Terminal  1  to 
several  .spikes  staminate  (rarely  gynaeeandrous),  linear,  the  others  pistillate,  linear  to 
cylindric.  or  oblong,  closely  niany-floivered,  sessile  or  pcdunclcd.  Bracts  sheathless  or  rarely 
short-sheathing,  leafy  or  stjuamiform,  often  bi-auricuhite  and  darkened  at  base.  Perigynia 
membranaceous  to  coriaceous,  piano-  or  bi-eonvex  or  turgid,  elliptic  to  obovate,  puncticulate, 
margined,  beakless  or  abruptly  minutely  beaked,  tJie  orifice  entire  to  deeply  bidentate. 
Achenes  normally  lenticular.     Stiguias  normally  2. 

100.  C.  sccpulorum  Holm.  Culms  1  to  4  dm.  high,  .stiff,  sharply  triangular, 
smooth ;  leaf -blades  3  to  7  mm.  wide  with  revohite  margiiLS ;  terminal  spike  stam- 
inate or  androgynous;  lateral  spikes  2  or  3,  approximate,  erect,  sessile  or  short- 
stalked,  pistillate  or  androgynous,  1  to  2.5  cm.  long,  6  to  7  mm.  wide;  perigj'nia 
2.5  to  3.5  mm.  long,  soon  turgid,  papillose,  spreading,  nerveless,  with  short  but 
prominent  entire  beak. 

Sierra  Nevada  in  Tulare  Co.  (nw.  of  Whitney  Mdws.,  Coville  &  Funston 
1706).    North  to  Washington,  east  to  Colorado. 

Eefs. — Caeex  scopulorum  Holm,  Am.  Jour.  Sci.  ser.  4,  14:421,  f.  1-6,  and  422  (1902), 
tj-pe  loc.  Clear  Creek  Canon,  Colo.,  Eolm;  Kiik.  in  Engler,  Pflzr.  4"':303,  fig.  46p  (1909). 

101.  C.  gymnoclada  Holm.  Culms  sharply  triangular,  u.sually  roughened 
above,  developing  some  short  blades  the  first  year  and  in  the  flowering  (second) 
year  2  to  4  erect  blades,  2.5  to  4  mm.  wide,  flat  with  revolute  margins ;  staminate 
spike  short-peduneled,  5  to  15  mm.  long;  pistillate  spikes  2  or  3,  approximate, 
oblong  or  linear-oblong,  5  to  25  mm.  long;  perigynia  appressed,  obovoid,  plano- 
convex, not  turgid,  3  mm.  long,  often  dark  tinged,  nerveless,  granular,  the  beak 
straight,  0.25  mm.  long. 

High  montane,  6000  to  9000  ft.,  Sierra  Nevada  from  Tulare  Co.  to  Siskiyou 
Co.,  thence  west  to  Trinity  Co.     North  to  Washing-ton,  east  to  Colorado. 

Loes.— Olandia  Mt.,  Eall  4-  Bahcocl-  5248;  Alta  Mdws.,  Tulare  Co.,  Geo.  B.  Grant; 
Crescent  Lake,  Mariposa  Co.,  Conpdon;  Sonora  Pass,  A.  L.  Grant  267,  389,  411;  Silver  Mt., 
Brewer  201.5;  Strawljerry  Creek,  Eldorado  Co.,  Brainerd;  Mt.  Eddy,  Egffleston  11569;  Bally 
Mt.,  near  Shasta  City,  Brewer  1458. 

Befs. — Carex  gymnocl.\I)A  Holm,  Am.  Jour.  Sci.  ser.  4,  14:424  f.  12-14  (1902),  type  loc. 
Hurricane  Creek,  Ore.,  Cusick ;  Mackenzie,  Er\'thea  8:73,  fig.  40  (1922).  C.  vulgaris  Fries  var. 
alpiiia  W.  Boott  in  Bot.  Cal.  2:240  (1880^"  not  P.  Boott.  C.  vulgaris  Fries  var.  hracteosa 
Bailey,  Proc.  Am.  Acad.  22:81  (1886),  type  from  Ebbetts  Pass,  Breioer  2015. 

102.  C.  nebraskensis  Dew.  (Fig.  34d-f.)  Culms  2.5  to  10  dm.  high,  stout, 
rigid;  leaf-blades  pale  gi-een,  3  to  8  mm.  wide,  flat,  the  sheaths  nodulose;  .stam- 
inate spikes  1  or  2,  peduncled,  1.5  to  3.5  cm.  long ;  pistillate  spikes  2  to  5,  oblong, 
sessile  or  short-peduncled,  1.5  to  6  cm.  long,  contiguous  or  the  lower  separate, 
with  verj^  many  ascending  perigynia ;  scales  lanceolate,  blackish ;  perigynia 
ascending,  3  to  3.5  mm.  long,  greenish  straw  color,  compressed  biconvex,  ribbed. 

Meadows  and  .swamps,  4000  to  9700  ft. :  mountains  of  coastal  Southern  Cali- 
fornia ;  Sierra  Nevada  from  Tulare  Co.  to  Siskiyou  Co. ;  Panamint  Mts.  North 
to  British  Columbia,  east  to  Kansas. 

Loes. — Southern  California:  San  Jacinto  Mts.,  Sail  2484;  Bear  Valley,  San  Bernardino 
Mts.,  Abrams  2925  (in  part);  Mt.  Pinos,  Hall  6519.  Inyo  Co.:  Panamint  Canon,  Panamint 
Mts.,  Eall  <f-  Cluindler  7039;  Lone  Pine,  Jcpson  5154.  Sierra  Nevada:  Huckleberry  Mdw., 
Kaweah  River,  Eopping  465;  Grant  Park,  Dudlei/  1204;  Sonora  Pass,  A.  L.  Grant  390;  Tallac, 
Brainerd  59;  Je^s  Valley,  Modoc  Co.,  Griffiths  cj-  Hunter  432;  MeCloud,  Dudley. 

Refs. — Carex  nebrasken.sis  Dew.  Am.  Jour.  Sci.  ser.  2,  18:102  (1854),  type  from  Nebr., 
Hayden;  Mackenzie,  Ervthea  8:73,  fig.  41  (1922).  C.  jacintoensis  Parish,  Bu'u.  S.  Cal.  Acad. 
4:110,  pi.  16  (1905),  type  loc.  San  Jacinto  Mts.,  Eall  2483. 

103.  C.  paucicostata  Mackenzie.  Culms  slender,  2.5  to  4  dm.  high ;  leaf- 
blades  light  green,  2  to  4  mm.  wide,  flat  or  channeled  at  base;  staminate  spike 
solitarj^;  pistillate  spikes  4  to  6,  linear,  1  to  4  em.  long,  the  numerous  perigynia 
appressed-ascending ;  scales  oblong,  obtuse  or  acutish,  blackish  with  lighter  cen- 
ter; perigynia  2  mm.  long,  glaucous-green,  the  upper  ciuiity  part  inconspicuous,. 
abruptly  black  apiculate  tipped. 
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Wet  places,  mostly  around  lakes,  Sierra  Nevada  from  Tulare  Co.  to  Nevada 
Co.,  5000  to  7200  ft.  ' 

Locs. — Kern  Lake,  Dudley  2044;  South  Fork  San  Joaquin  Eiver,  Hall  #  Chandler  651; 
Crescent  Lake,  Mariposia  Co.,  Congdon;  Yosemite,  Bnlandcr  6198;  Lake  Mary,  Mono  Co., 
Congdon;  Silver  Lake,  Amador  Co.,  Breicer  2099;   Truckee,  Hitchcock  258. 

Refs. — Carex  paucicostata  Mackenzie,  Erytliea  8:74  (1922).  C.  interrupta  Boeekl.  var. 
impressa  Bailey,  Mem.  Torr.  Club  1:18  (1889),  type  loc.  Summit  Camp,  Placer  Co.,  Kellogg. 
C.  lenticularis  Boott  in  Bot.  Cal.  2:242  (1880)  in  part,  not  Miclux. 

104.  C.  hindsii  C.  B.  Clarke.  Culms  slender,  1  to  6  dm.  high;  blades  1.5 
to  3  mm.  wide,  Hat  or  channeled  at  base ;  staminate  spike  solitary,  long-peduncled ; 
pistillate  spikes  4  to  6,  linear  or  oblong'-linear,  1.5  to  4.5  em.  long,  the  numerous 
pei-igynia  appressed-ascendiug:  scales  oblong,  obtuse  or  acutish,  blackish  with 
lighter  center,  much  shorter  than  perig.yuia;  perigynia  2.5  to  3.5  mm.  long, 
the  upper  part  empty,  abniptly  black  apiculate  tipped. 

Wet  places  along  the  coast,  Del  Norte  Co.  (Crescent  City,  W.  R.  Dudley). 
North  to  the  Aleutian  Isls. 

Eef.— C.VREX  HiNBsn  C.  B.  Clarke,  Kew.  Bull.  Misc.  Inf.  add.  ser.  8:70  (1908),  type  loc. 
Columbia  Eiver,  Hinds. 

105.  C.  kelloggii  W.  Boott.  Culms  slender,  3  to  7  dm.  high;  leaf-blades 
light  green,  tlat  or  channeled  at  base,  1.5  to  3  nmi.  wide;  staminate  spike  usually 
solitary;  pistillate  spikes  3  to  5,  sessile  or  nearly  so,  approximate,  linear,  1.5  to 
4  cm.  long,  often  attenuate  at  ba.se,  the  numerous  perigraia  appressed-ascendiug ; 
scales  obtuse  or  acutish  with  broad  light-colored  center;  perigynia  2.5  mm.  long, 
the  beak  abruptly  black  apiculate  tipped. 

Wet  places,  4000  to  9400  ft.,  Sierra  Nevada  from  Tulare  Co.  to  Siskiyou  Co. 
North  to  Alaska,  east  to  Colorado. 

Locs. — Moraine  Lake,  Chagoopah  Plateau,  Dudley  2211;  Giant  Forest,  Dudley  2989;  North 
Fork,  Fresno  Co.,  Griffiths  4572;  Johnson  Lake,  Yosemite  Park,  Congdon;  Snowy  Cascade, 
Eldorado  Co.,  Braincrd  77 ;  Jacksous  Lake,  Siskiyou  Co.,  Dudley. 

Befs.— Carex  kelloggh  W.  Boott  in  Bot.  Cal.  2:240  (1880),  type  loc.  "Alta  and  from 
Lake  Tahoe  to  Bear  Valley,"  Kellogg,  Lemmon.  C.  dccidua  W.  Boott,  I.e.  241,  not  F.  Boott. 
C.  lenticularis  W.  Boott,  I.e.  242  in  part,  not  Michx. 

106.  C.  sitchensis  Prescott.  Culms  6  to  12  cbn.  high,  stout,  sharply  tri- 
angular, strongly  reddened  at  base;  leaf-lilades  flat  or  channeled  at  base,  2  to 
9  mm.  mde;  staminate  spikes  2  to  5,  slender;  pistillate  spikes  3  to  5,  strongly 
separate,  linear-cylindric,  3  to  9  cm.  long,  very  many-flowered ;  scales  lanceolate, 
sharp-pointed;  perigynia  ovate  or  oval,  3  to  3.5  mm.  long,  broadest  near  middle, 
not  red-dotted,  apiculate. 

Near  the  coast  from  Santa  Cruz  Co.  to  Del  Norte  Co.,  thence  easterly  to 
Butte  Co.    North  to  Alaska.    Verj'  local  with  us. 

Locs. — Santa  Cruz,  Wood  599;  Twelve  Mile  House  near  San  Jose,  Bolandcr;  Crescent  City, 
Dudley;  Sisson,  Jcpson  55a;  Clear  Creek,  Butte  Co.,  H.  E.  Brotvn  91. 

Eefs. — Carex  sitchensis  Prescott,  Mem.  Acad.  St.  Petersb.  ser.  6,  2:169  (1832),  type 
loc.  Sitka,  Alas.     C.  aqvotiJis  W.  Boott  in  Bot.  Cal.  2:241   (1880),  not  Wahl. 

107.  C.  aquatilis  Wahl.  Culms  2  to  7  dm.  high,  reddened  at  base;  leaf- 
blades  2  to  6  mm.  wide ;  staminate  spikes  1  or  2,  slender ;  pistillate  spikes  2  to  4, 
sessile  or  short-peduncled,  not  aggregated,  linear,  1.5  to  6  cm.  long ;  scales  oblong- 
obovate  to  lanceolate,  obtuse  or  acutish ;  perigynia  elliptic-obovoid,  2.5  mm.  long, 
broadest  below  apex,  red-dotted,  minutely  beaked. 

Swamp3'  grounds,  Modoc  Co.  (Moulton,  Warner  Mts.,  Griffiths  &  Hunter 
474).    North  to  Alaska,  east  to  Quebec. 

Eefs. — Carex  aqu.atilis  Wahl.  in  Vet.  Akad.  Nya.  Handl.  Stockholm  24:165  (180.3),  type 
loc.  Lapland:  Kiik.  in  Engler,  I'flzr.  4=°: 309,  fig.  48a-d  (1909),  not  C.  aqiuifili.'i  W.  Boott  in 
Bot.  Cal.  2:241  (1880). 
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108.  C.  barbarae  Dew.  Culms  ;5  to  10  dm.  high,  stout,  .sharply  triangular, 
serruhite  at  k'a.st  in  inflorescence;  leaves  7  to  12,  the  sheaths  brownish-puberulent, 
the  blades  light-green,  thick,  flat  or  channeled,  3.5  to  9  mm.  wide,  serrulate,  the 
middle  ones  much  reduced,  filamentose ;  staminate  spikes  1  or  2,  narrowly  linear ; 
pLstillate  spikes  2  to  5,  sessile  or  short-peduueled,  oblong-  or  linear-cylindric, 
2.5  to  8  cm.  long,  reddish-pui-ple  with  lighter  center ;  perigynia  ascending,  oval, 
obscurely  nei-ved,  3  to  4.5  mm.  long,  at  length  brownish,  often  granular. 

Mountains  of  coastal  Southern  California,  Sierra  Nevada  foothills.  Great 
Valley,  and  Coast  Eanges.  One  of  the  most  characteristic  California  species 
from  about  20  to  4000  ft.    North  to  Oregon. 

Locs. — Southern  California:  Jamacha,  Cliaiuller  52()2;  Waterman  Caiion,  San  Bernardino 
Mts.,  Parish  1053;  Pasadena,  McClatchie;  Santa  Barbara,  Parry.  Sierra  Nevada  and  Great 
Valley:  Keru  Caiion,  Heller  7773;  Visalia,  Ahrams  5382;  Kings  River,  Dudley;  MarysviUe, 
Wooton;  Mule  Creek,  lone,  Braunton  1093.  Coast  Ranges:  Arroyo  Seco,  Santa  Lucia  Mts., 
Brewer  083;  Berkeley  Hills,  Jepson  4172;  Mt.  Diablo,  Aljrams  5723;  Mark  West  Creek, 
Bolander;  Clear  Lake,  Bolander  2609;  Ilkiah,  Barrett;  Sisson,  Jepson  57a. 

Refs. — Carex  barbarae  Dew.  Bot.  Mox.  Bound.  231  (1858),  type  loc.  Santa  Barbara, 
Parry;  Mackenzie,  Erytliea  8:77,  fig.  42  (1022).  C.  laeiniata  Boott  in  Benth.  PI.  Hartw.  341 
(1857),  name  only;  111.  Car.  4:175,  pi.  594  (18(i7)  in  part,  type  from  banks  of  the  Sacra- 
mento, Hartweg  2022.  C.  willesii  Olucy,  Bot.  Wilkes  Exped.  2':477,  pi.  17  (1874),  type  from 
banks  of  the  Sacramento,  Wilkes.  C.  lanmarum  Holm,  Am.  Jour.  Sci.  ser.  4,  17:303,  f.  12-13 
(1904),  type  from  Sebastopol,  Heller  5797.  C.  mac/iiifica  Dew.  var.  laeujiarum  Kiik.  in  Bugler, 
Pflzr.  4-":3()0  (1909).  C.  midata  var.  nniimala  Kiik.  I.e.  337,  as  to  Cal.  spms.  C.  prescottiana 
Olney  in  Bot.  King  3(i9  (1871)  in  part. 

109.  C.  schottii  Dew.  Culms  10  to  15  dm.  high,  sharply  triangular,  very 
rough  above ;  leaf -blades  flat  with  revolute  margins,  sernilate,  the  lower  sheaths 
hispidulous  dorsally ;  staminate  spikes  about  3,  elongate-linear,  8  to  14  cm.  long ; 
pistillate  spikes  mostly  3,  sessile  or  nearly  so,  elongate-linear,  11  to  14  cm.  long; 
scales  narrowly  lanceolate,  acute  or  obtusish,  purplish-black  with  broad  3-ribbed 
lighter  center ;  perigynia  appressed  plano-convex,  obovate,  3  mm.  long,  greenish 
straw-colored,  strongly  several-nerved  on  both  faces,  the  beak  0.25  mm.  long. 

Coastal  Southern  California  and  north  to  Monterey  Co.,  20  to  2500  ft. 

Locs. — Santa  Ana,  Geis ;  Wat-erman  Caiion,  San  Bernardino  Mts.,  Parish  2144;  Pasadena, 
Geo.  B.  Grant  137 ;  Castroville,  Elmer  438lj. 

Refs. — Carex  schottii  Dew.  Bot.  Mex.  Bound.  231  (1858),  type  loc.  Santa  Barbara,  Parry. 
C.  barbarae  Parish,  Bull.  S.  Cal.  Acad.  4:108,  pi.  14  (1905),  not  Dew. 

110.  C.  senta  Boott.  Culms  4  to  9  dm.  high,  sharply  triangular;  leaves  6 
to  12,  the  middle  sheaths  sparingly  hispidulous  dorsally  and  filamentose  ven- 
trally,  the  blades  3  to  5  mm.  wide,  the  middle  ones  much  reduced;  tenninal  spike 
staminate,  peduncled,  3  to  4.5  cm.  long,  with  1  or  2  smaller  ones  at  base;  pistillate 
spikes  1  to  3,  sessile  or  short-peduneled,  2.5  to  5  cm.  long;  scales  oblong-ovate 
or  lanceolate,  obtu.se  to  acumiuate,  purplish-black  with  lighter  center;  perigynia 
ovate,  conspicuously  several-neiwed  on  both  faces,  green  or  straw-colored,  often 
dark-tinged  and  frequently  strongly  red-dotted,  granular,  the  beak  0.25  mm. 
long. 

Coastal  counties  from  Alameda  Co.  to  San  Diego  Co. ;  Sierra  Nevada  from 
Amador  Co.  to  Tulare  Co.    East  to  Arizona. 

Locs. — Coast  Ranges:  Oakland,  Bolander  15()<id;  Stanford,  Schofield;  Nacimiento  Creek, 
Monterey  Co.,  Dudley.  Sierra  Nevada:  Amador  Co.,  Hansen  (i36;  Mariposa,  Congdon;  Giant 
Forest,  Dudley  299G.  Southern  California:  Santa  Paula,  Cobb  135;  Los  Angeles,  Bigelow ; 
San  Jacinto  Mts.,  Reed  2558;  Laguna,  San  Diego  Co.,  Sohoenefeldt  3594. 

Kefs.— C.\REX  SENTA  Boott,  111.  Car.  4:174  (1867),  type  loc.  Santa  Inez  Mts.,  Brewer  350. 
C.  auriculata  Bailey,  Mem.  Terr.  Club  1:19  (1889),  typo  loc.  Coloma,  Andersson.  C.  austro- 
Montana  Parish,  Bull.  S.  Cal.  Acad.  4:108,  pi.  15  (1905),  type  loc.  San  Bernardino  Mts., 
Parish  2485.  C.  jamesii  W.  Boott  in  Bot.  Cal.  2:243  (1880)  in  small  part,  not  Torr.  C. 
bisltallii  C.  B.  cnarkc,  Kew  Bull.  Misc.  Inf.  Add.  ser.  8:70  (1908),  type  from  Yosemite,  Brewer 
1648.  C.  7iud4ita  W.  Boott,  f.  ses.s-iliflora  Kiik.  in  Engler,  Pilzr.  4"':337  (1909),  type  from 
Amador  Co.,  Hansen  636.  C.  midata  Kiik.  I.e.  in  part,  not  W.  Boott.  C.  jamesii  var.  austro- 
montana  Kiik.  I.e.  318.  C.  jame.iii  var.  W.  Boott  in  Bot.  Cal.  2:243  (1880).  C.  angustata 
W.  Boott,  I.e.  242  in  part,  not  F.  Boott. 
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111.  C.  nudata  W.  Boott.  Culms  slender,  3  to  S  dm.  high,  sharply  tri- 
angular, stronglj"  dark  purplisli  at  base  ;  leaf-blades  light  green,  flat  with  revolute 
margins,  2.5  to  3.5  mm.  wide,  smooth  except  toward  apes,  the  basal  sheaths 
rounded  and  hispiduloiis  dorsally;  staminate  spike  short-peduneled,  1.5  to  3  cm. 
long ;  lateral  spikes  3  to  5,  sessile  or  short-peduneled,  1  to  4  cm.  long,  6  to  7  mm. 
wide;  bracts  con.spicuously  hi-auriculate ;  scales  ovate,  or  oblong-ovate,  obtuse  or 
acutish,  blackish  with  lighter  midvein;  perigyuia  lanceolate  or  ovate,  compressed 
biconvex,  3  to  4  mm.  long,  finely  6  to  B-nei-ved  ou  both  faces,  membranaceous, 
greenish  straw-color  or  purplish-black  tinged,  smooth  or  slightly  granular  at 
apex,  the  upper  portion  empty,  the  beak  0.25  mm.  long,  entire. 

Rocky  beds  of  streams,  10  to  2000  ft. :  Coast  Eanges  from  Santa  Clara  Co. 
to  Siskiyou  Co. ;  Sierra  Nevada  from  Calaveras  Co.  to  Shasta  Co.  North  to 
western  Oregon. 

Loes. — Coast  Eauges:  Loma  Prieta.  Davy  572;  Oakland  Slough,  Bolandcr  6202;  Marin  Co., 
Bolander  2299;  Russian  River,  Sonoma  Co.,  Bolandcr  388fi;  High  Vallev  Creek,  Lake  Co., 
Bowman  111;  Ukiah.  BnJandcr  3836;  Alder  Point,  Hunibolrit  Co.,  Tracy'l885;  Castle  Rock, 
Sacramento  River,  Goldsmith  3.  Sierra  Nevada:  Calaveras  Big  Trees,  Dudley;  Clinton, 
Amador  Co.,  Hansen  1658;  Stirling,  Butte  Co.,  HcU-er  10818;  Burney  Falls,  Shasta  Co., 
D^ld!ey. 

Refs. — Carex  kddata  W.  Boott  in  Bot.  Cal.  2:241  (1880),  based  on  spms.  from  the  Coast 
Ranges  between  San  Francisco  Bav  and  Ukiah,  BoUnder  2299,  3836,  4638,  6202.  "C.  decldua" 
Boott  in  Pae.  R.  Rep.  4:153   (1857).     C.  angustata  W.  Boott,  l.e.  242  in  part,  not  F.  Boott. 

112.  C.  eurycarpa  Holm.  Culms  4  to  9  dm.  high,  sharply  triangular, 
roughened  above ;  leaf -blades  3  to  4.5  mm.  wide,  the  lower  sheatlis  minutely 
hispidulous  and  rounded  dorsally;  staminate  spike  peduneled,  3  to  4  cm.  long; 
lateral  spikes  3  to  5,  2  to  4  cm.  long ;  scales  lanceolate,  short-acuminate,  purplish- 
brown  with  prominent  light  midvein;  perigynia  appressed,  2.75  mm.  long, 
several-nerved  on  both  faces,  minutely  roughened,  greenish  or  straw-color,  the 
beak  0.5  nun.  long,  emarginate. 

Boggy  meadows,  Sierra  Nevada  from  Mariposa  Co.  to  Siskij^ou  Co.  North 
to  Washington. 

Locs. — Devils  Lake.  Mariposa  Co.,  Congdon;  Tallac,  Braincrd  46;  Squaw  Valley,  Placer 
Co.,  h.  S.  Smith  559;   Prattville,  HeJkr  #  Kcnne^  8784;   Sisson.  L.  E.  Smith  691. 

Ref. — Carex  kurvcarpa  Holm,  Am.  Jour.  Sci.  ser.  4,  20:303  (1905),  tvpe  loc.  Falcon 
Valley,  w.  Klickitat  Co.,  Wash.,  Svlsdorf  1284,  2962. 

113.  C.  oxycarpa  Holm.  Culms  4.5  to  9  dm.  high,  sharply  triangular, 
slightly  roughened  above ;  leaf-blades  2  to  4  mm.  wide,  the  lower  sheaths  his- 
pidulous dorsally ;  terminal  spike  staminate,  peduneled :  lateral  spikes  4  or  5, 
the  upper  1  or  2  staminate,  the  lower  2  to  4  pistillate  or  androgynous,  sessile  or 
short-peduneled,  2.5  to  4.5  cm.  long,  5  mm.  wide;  scales  lanceolate,  acute, 
purplish-black  with  light  midvein ;  perigynia  3.5  mm.  long,  3  to  5-striate  on  both 
faces,  granular  roughened,  brownish,  abruptly  minutely  apiculate,  the  orifice 
entire. 

Wet  meadows,  northern  Sierra  Nevada  from  Butte  Co.  to  Si.skiyou  Co.  North 
to  Washington  and  Idaho. 

Locs. — Jonesvillc,  Butte  Co.,  Hall  9783;  Morgan,  Tehama  Co.,  Hall  ()'■  Bahcock  4347; 
Sisson,  Braincrd. 

Ref. — C^VKEX  OXYCARPA  Holm.  Am.  Jour.  Sci.  ser.  4,  20:303  (1905),  type  loc.  w.  Klickitat 
Co.,  Wash.,  Snlsdorf  816.     . 

Sect.  29.  Cryptocarpae  Tuckerm.  Stoloniferous.  Culms  aphyUopodic  or  pliyllopodic.  Ter- 
minal 1  to  o  spikes  staminate,  linear,  the  others  pistillate,  linear  or  oblong,  closely  many- 
flowered,  the  lower  or  all  peduneled  and  erect  or  very  often  pendulous.  Bracts  sheathless, 
the  upper  at  least  biauriculate  at  base.  Scales  3-neiTed,  usually  cuspidate  or  aristate,  but 
in  some  species  obtuse.  Perigynia  coriaceous  or  memljrauaceous,  piano-  or  bi-eouvex  or 
turgid,  elliptic  to  obovate,  puneticulate,  margined,  abruptly  minutely  beaked  or  beakless, 
the  orifice  entire  or  nearly  so.  Achenes  lenticular,  apiculate,  constricted  in  the  middle. 
Stigmas  2. 


"SfO'        "'^■ 


Fig.  35.     a,  Cakex  obnupta  Bailey,  iuflorescencc,   X  %;   h,  scale,   X  5;  c,  perigynium, 
X  5.    (?,  C.  SPiss.v  Bailey,  inflorescence,  X  %;  e,  scale,  X  6;  /,  perigynium,  X  6. 


It^i: 


Fig.  3G.  a,  Carex  yosemitana  Bailey,  influreseeuce,  XI;  h,  senile,  X  7; 
c,  perigyniiun,  X  7.  d,  C.  LANUGINOSA  Michx.,  infloresfenee,  XI;  e, 
scale,  X  10;  /,  perigynium,  X  10. 
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114.  C.  lyngbyei  Honiem.  Culms  3  to  9  dm.  high;  leaf-blades  flat,  2  to 
12  mm.  wide ;  uppermost  spike  staminate,  long-peduneled ;  lateral  spikes  2  to  6, 
the  upper  1  or  2  often  staminate  or  androgjTious,  the  lower  pistillate,  drooping, 
linear  or  oblong,  2  to  8  em.  long;  perigj-nia  oblong-oval,  bi-eonvex,  2.5  to  3  mm. 
long,  veiy  minutely  beaked. 

Huml)oldt  Co.  coast  (Humboldt  Ba}%  Tracy  3149).  North  to  the  Aleutian 
Isls.     Widel,y  distributed  in  Arctic  regions. 

Ref. — Carex  ltngbvei  Hornem.  FI.  Dan.  pi.  1888  (1827),  type  from  Faroe  Isls.,  Eur. 

115.  C.  obnupta  Bailey.  (Fig.  35a-c.)  Culms  5  to  15  dm.  high;  leaf-blades 
5  to  8  nun.  wide,  thick;  staminate  spikes  2  or  3,  pistillate  spikes  2  to  4,  oblong 
to  linear-eylindric,  3  to  10  cm.  long,  strongly  pedimcled ;  scales  narrowly  ovate, 
blackish,  sharp-pointed,  concealing  perigynia;  perigynia  coriaceous,  3  to  3.5  mm. 
long,  abiTiptlj'  minutely  beaked,  the  beak  entire. 

Coastal  counties  from  Monterey  Co.  to  Del  Norte  Co.  and  local  in  the  Sacra- 
mento Valley.    North  to  British  Columbia. 

Locs. — Santa  Lucia  Mts.,  FUislccU  42;  Santa  Cruz,  Viidlcj/;  Berkeley,  Davy;  Abbotts 
Lagoon,  Pt.  Reyes,  Jepson  1170;  Sebastopol,  Congdon ;  Sycamore  Slough,  Colusa  Co.,  Ferris 
007;   Mendocino,  Pringle ;  Humboldt  Bay,  Tracil  245!);  Crescent  City,  Dudley. 

Refs. — Carex  obnitpta  Bailey,  Froc.  Cal.  Acad.  ser.  2,  3:104  (1891),  type  loc.  San  Mateo 
Co.,  KeUogq;  Mackenzie,  Ervthea  8:81,  fig.  43  (1922).  C.  aquatilis  W.  Boott  in  Bot.  Cal. 
2:241  (1880),  not  Wall).  C.  sitchensis  Boott  in  Hook.  Fl.  Bor.  Am.  2:220,  pi.  221  (1840), 
not  Prescott.     C.  schotiii  Kiik.  in  Engler,  Pflzr.  4=°:36.5   (1909),  not  Dew. 

Sect.  30.  Trachychlaenae  Drejer.  Phyllopodic.  Culms  very  stout,  leafy  below,  the  lower 
sheaths  strongly  filamentose  ventrally.  Spikes  numerous,  the  upper  3  to  6  staminate, 
elongated,  the  lower  3  to  (i  pistillate  (or  staminate  at  apex),  linear-cylindrie.  densely  very 
many-flowered,  the  lower  at  least  long-peduncled.  Lowest  bract  about  equaling  or  exceed- 
ing the  inflorescence,  short.sheathiug.  P'istillate  scales  mueronate  or  aristat*?.  Perigynia 
obovoid  or  oblong,  glabrous,  roughened  or  liispidulous,  membranaceous,  slightly  inflated, 
apiculate-beaked,  the  orifice  eniargiuate.  Aehene  triangular,  the  sides  flat  or  slightly  con- 
cave.    Stigmas  3. 

116.  C.  spissa  Bailey.  (Pig.  35d-f.)  Rootstocks  stout,  woody;  culms  1  to 
2  m.  high,  obtusely  triangular,  smooth ;  leaf-blades  glaucous-green,  7  to  14  mm. 
widi',  flat  with  revolute  strongly  serrulate  margins,  the  sheaths  brownish  tinged; 
pistillate  spikes  separate,  erect,  sessile  or  nearly  so,  6  to  14  cm.  long,  the  peri- 
g.ynia  scjuamose  at  maturity ;  scales  narrowly  ovate,  serrulate-awned,  light  brown- 
ish ;  perigjTiia  3  to  4.5  mm.  long,  becoming  somewhat  inflated,  very  abruptly 
beaked,  the  beak  0.5  mm.  long,  the  style  very  strongly  bent  and  twisted;  achenes 
elliptie-obovoid. 

Banks  of  streanLS  at  low  altitudes  from  Los  Angeles  Co.  to  San  Diego  Co. 
South  to  Lower  California. 

Locs. — Glendale,  Basse;  Mt.  Wilson,  Daxndson;  Tccate  River,  Mearns  3787;  Lakeside, 
Brandcgee. 

Refs. — Carex  spissa  Bailey,  Proc.  Am.  Acad.  22:70  (1886),  type  loc.  San  Diego  Co., 
Pringle;  Mackenzie,  Ervthea  8:83,  fig.  44  (1922). 

Sect.  31.  Hirtae  Tuckerm.  Culms  stout,  leafy.  Rootstocks  with  long  stolons.  Leaves  septate- 
nodulose.  Spikes  3  to  10,  the  upper  1  to  .5  staminate,  slender,  the  others  pistillate,  many- 
flowered,  erect.  Bracts  leaflike,  equaling  or  exceeding  the  culm,  often  sheathing.  Pistillate 
scales  ovate  or  lanceolate,  acute  or  aristate.  Perigynia  mostly  ascending,  coriaceous,  ovoid 
or  oblong-ovoid,  somewhat  inflated,  nearly  orbicular  in  cross-section,  many-nerved,  often 
hairy,  round-tapering  at  base,  tapering  into  the  bidentat«  beak.  Achenes  triangular,  often 
stipitate,  the  sides  flat  or  deeply  concave,  apiculate.     Stigmas  3. 

117.  C.  yosemitana  Bailey.  (Fig.  36a-c.)  Cespitose  from  stout  rootstocks ; 
culms  3  to  9  dm.  high;  leaf-blades  not  rigid,  3  to  7  mm.  wide;  terminal  spike 
linear,  12  to  30  mm.  long,  more  or  less  peduneled,  occasionally  with  a  few  peri- 
gynia ;  pi.stillate  spikes  3  or  4,  more  or  less  separate,  sessile  or  nearly  so,  oblong- 
eylindric,  1  to  4  cm.  long,  closely  flowered,  often  staminate  at  apex ;  scales  lance- 
ovate,  sharp-pointed,   ciliate,   chestnut-brown ;   perigynia  2.5   to  3.5   nun.   long, 
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obovoid,  or  obloiig-obovoirl,  obscurely  nerved,   abniptly  shoi't-beaked,   the   beak 
0.5  mm.  long. 

Montane,  4000  to  8000  ft.:  Sierra  Xevada  from  Tuolumne  Co.  to  Tulare  Co.; 
San  Jacinto  Mts. 

Locs. — Little  Yosemite,  Jcpson  4393;  Duiilap,  Griffitlis  4('>82;  Mt.  Sillimau,  Dtidley  1504; 
San  Jacinto  Mts.,  Parish  1574. 

Refa. — Carex  yosemitaxa  Bailey,  Mem.  Torr.  Club  1:8  (1889);  Mackenzie,  Erythca  8:83, 
fig.  45  (1922).  C.  sartweUiana  Olney,  Proc.  Am.  Acad.  7:396  (18G8),  type  loc.  Yosemite 
Valley,  Brewer  1636,  not  C.  sartwellii  hew.  1842.  C.  congdomi  Bailey,  Bot  Gaz.  21:6  (1896), 
type  loc.  Mt.  Warren  Pass,  Tuohunne  Co.,  Congdon. 

118.  C.  oregonensis  Olney.  Kootstocks  slender,  woody,  creeping;  culms 
1  to  5  dm.  high,  rigid,  .smooth ;  leaf-blacles  thick,  rigid,  3  to  5  mm.  wide,  canalicu- 
late, mostly  exceeding  culms;  terminal  2  or  8  spikes  staminate,  linear,  8  to  25  mm. 
long;  pistillate  spikes  3  or  4,  1.5  to  5  cm.  long,  the  lower  more  or  less  separate, 
closely  erect,  closely  flowered  above  or  loosely  below,  the  perigynia  appressed 
ascending;  scales  ovate,  acute  to  cuspidate,  che,stnut  brown  tinged;  perigynia 
ovoid,  obtusely  triangular,  4  to  5  nun.  long. 

Mountain  meadows,  Siskiyou  Co.  (Medicine  Lake,  Goldsmith  29,  29a).  North 
to  Washington. 

Befs. — Carex  oregonensis  Obiey,  Proc.  Am.  Acad.  8:407  (1872),  type  from  Ore.,  Hall; 
Bailev,  Proc.  Am.  Acad.  22:73  (1886);  Kiik.  in  Eugler,  Pfl'zr.  4=":745,  fig.  127  (1909); 
Mackenzie,  Erythea  8:84,  tig.  46  (1922).  C.  haUiana  Bailey,  Bot.  Gaz,  9:117  (1884),  type 
from  Ore..  Hall,  not.  C.  liallii  Olney  (1871). 

119.  C.  lanuginosa  ]\lichx.  (Fig.  36d-f.)  Culms  3  to  10  dm.  high,  sharp- 
angled  and  rough  above ;  leaf -blades  flat,  1.5  to  5  mm.  wide,  rough ;  staminate 
spikes  1  to  3,  up  to  3  cm.  long,  distant;  pistillate  spikes  1  \o  3,  oblong-cylindric, 
1  to  5  em.  long,  sessile  or  .short-peduneled,  closely  flowered ;  scales  lanceolate, 
acuminate  or  aristate,  reddish-brown  tinged ;  perigynia  broadly  ovoid,  2.5  to 
3.5  mm.  long,  the  neiwes  obscure. 

Wet  meadows  or  swamps  in  the  valleys  and  mountains,  500  to  8000  ft. ;  coastal 
Southern  California ;  western  Jlohave  Desert ;  upper  San  Joaquin  Valley ;  Sierra 
Nevada  from  Tulare  Co.  to  Siskiyou  Co.  Nortli  to  British  Columbia,  east  to 
Nova  Scotia. 

Locs. — Southern  California:  Santa  Ana,  Geis  559;  El  Monte,  Los  Angeles,  Johnston,;  San 
Bernardino  VaUey,  Parish  1052;  Victorville,  Parish  9705.  Greenfield,  Kern  Co.,  Dai)i/  1830. 
Sierra  Xevada:  Mt.  Whitney,  Dudley  2509;  Snow  Creek,  Yosemite,  Congdon;  Kennedy  Mdw., 
Tuolumne  Co.,  A.  L.  Grant  222a;  Lake  Tahoe,  L.  .S'.  Smith  640;  Jess  Valley  to  Blue  Lake, 
Griffiths  4'  Hunter  426;  Sisson,  Jepson  5792. 

Eefs. — C^UiEX  LANUGINOSA  Michx.  Fl.  Bor.  Am.  2:175  (1803),  typo  loc.  Lake  Mistassins, 
Canada;  Mackenzie,  Erythea  8:85.  fig.  47  (1922).  C.  aematorhynelui  Olney  in  Bot.  King  373 
(1871),  not  Desv.  C.  filiformis  L.  var.  latifoUa  Boeckl.  Linnaea  4!  :309  "(1877),  based  pri- 
marily on  C  lanuginosa  Miclix.  C.  filiformis  L.  var.  acmutorhyncha  W.  Boott  in  Bot.  Cal. 
2:250  (1880).  C.  lasioearpa  Ehrb.  var.  lamiginosa  Kiik.  in  Engler,  Pflzr.  4=»:748  (1909). 
C.  watsoni  Olney  I.e.  370,  type  loc.  Carson  City,  Nev.,  Watson  1246. 

120.  C.  sheldonii  Mackenzie.  Culms  very  smooth  below  the  spikes,  5  to 
10  dm.  high,  not  tibrillose  at  the  base;  leaf-blades  3.5  to  6  mm.  wide,  the  sheaths 
dark-tinged  at  the  mouth,  the  basal  breaking  and  slightly  filamentose;  staminate 
spikes  2  or  3,  distant ;  pistillate  spikes  usually  2,  2  to  5  cm.  long,  rather  closely 
flowered ;  scales  ovate-lanceolate,  acuminate  or  cuspidate ;  perigynia  5  to  6  mm. 
long. 

Swamps,  Wanier  ]\Its.,  northeastern  California  (Je.ss  Valley  to  Blue  Lake, 
Griffiths  &  Hunter  429).    North  to  Oregon,  east  to  Idaho. 

Eef. — Caeex  sheldonii  Mackenzie,  Bull.  Torr.  Club  42:618  (1915),  type  loc.  Clarks  Creek. 
Ore.,  Sheldon  8854. 
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Sect.  32.  Extensae  Fries.  Culms  slender  but  strict,  obtusely  triangular,  leafy  toward  base. 
Leaves  sparingly  septate-nodulose,  the  blades  narrow.  Spikes  2  to  10,  the  terminal  usually 
staminate,  the  others  pistillate,  suborbicular  to  oblong,  densely  flowered,  3  cm.  or  less  long, 
the  upper  sessile  and  approximate,  the  lower  remote,  peduncled,  erect.  Bracts  leafy,  more 
or  less  sheathing.  Pistillate  scales  ovate,  mostly  reddish,  copper  or  chestnut  tinged.  Peri- 
gynia  ascending,  spreading  or  deflexed,  membranaceous,  smooth,  many-nerved,  somewhat 
inflated,  obscurely  triangular,  rounded  at  base,  contracted  into  a  bidentate  beak,  the  tcetli 
very  erect.     Achenes  triangular  with  flat  sides.     Stigmas  3. 

121.  C.  viridula  Michx.  Densely  cespitose,  the  culms  0.6  to  3  dm.  high, 
smooth ;  leaf-blades  1  to  3  mm.  wide,  canaliculate ;  staminate  spike  sessile  or 
short-peduncled ;  pistillate  spikes  2  to  6,  4  to  12  mtn.  long ;  scales  ovate,  much 
shorter  than  perigynia,  obtuse  or  acutish ;  perigynia  2  to  3  mm.  long,  the  beak 
.scarcely  I/2  length  of  body. 

Swamps  on  the  Mendocino  Coa.st  (Inglenook,  J.  W.  Congdon).  North  to 
Alaska,  east  to  the  Atlantic. 

Eef.— Carex  viridul.v  MIcIlx.  F1.  Bor.  Am.  2:170   (1803),  type  from  Canada. 

Sect.  33.  Physocatpae  Drejer.  Culms  mostly  tall  and  stout.  Leaves  septate-nodulose,  not 
hairy.  Spikes  2  to  10,  the  upper  1  to  .5  staminate,  the  others  normally  pistillate,  subglobose 
to  linear-eylindric,  generally  closely  many-flowered,  erect,  short  peduncled,  more  or  less 
remote.  Bracts  leaflike,  much  exceeding  the  inflorescence,  normally  sheathless.  Perigynia 
ascending,  spreading  or  even  reflexed,  membranaceous,  smooth,  from  little  to  much  inilat^d, 
suborbicular  in  cross-section,  coarsely  mauy-riblied  or  nerveless,  contracted  into  a  beak, 
the  beak  entire  to  bidentate.  Achenes  much  shorter  than  perigynia,  triangular  or  lenticular. 
Stigmas  3  or  2. 

122.  C.  vesicaria  L.  Rootstocks  .short-creeping  and  stoloniferous ;  culms 
3  to  10  dm.  high,  aphyllopodic,  purplish-tinged  at  base;  leaf-blades  2  to  7  mm. 
wide,  the  sheaths  sparingly  nodulose  dorsally;  staminate  spikes  2  to  4,  linear, 
2  to  4  cm.  long;  pistillate  spikes  1  to  3,  sessile  or  short-peduncled,  oblong- 
cylindric,  2.5  to  7.5  cm.  long,  more  or  less  strongly  .separate ;  scales  ovate-lanceo- 
late, sharp-pointed ;  perig^^lia  ovoid,  j-ellowish-green  or  darker  tinged. 

Wet  meadows  and  swamps :  Coa.st  Ranges  from  Marin  Co.  to  Siskiyou  Co., 
20  to  2000  ft. ;  Sierra  Nevada  from  Tulare  Co.  to  Siskiyou  Co.  North  to  British 
Columbia,  east  to  the  Atlantic.     Very  variable. 

Loc.9. — Coast  Ranges:  Tomales  Bay,  Bolandcr  2303;  Sebastopol,  Helhr  .5798;  Cahto,  Men- 
docino Co.,  BoIanHcr  4()89.  Sierra  Nevada :  Kaweah  Mdws.,  Purpus  2097 ;  Kings  River  Canon, 
Dudleii  3192;  Nellie  Lake,  Fresno  Co.,  A.  L.  Grant  1083;  Lake  Mary,  Mono  Co.,  Congdon; 
Yosemite,  Jepson  5666;  Hetch-Hetchy,  Jcpson  4633,  3476;  Squaw  Valley,  Placer  Co.,  L.  S. 
Smith  567;  Prattville,  Plumas  Co.,  Heller  #  Kennedy  8818;  Egg  Lake,"  Modoc  Co.,  Bal-er ; 
Medicine  Lake,  Siskiyou  Co.,  Goldsmith  27. 

Refs. — Carex  vesicaria  L.  Sp.  PI.  2:979  (1753),  tvpe  European;  Kiik.  in  Engler,  Pflzr. 
4=°: 725,  fig.  124H  (1909)  ;  Mackenzie,  Erythea  8:87,  fig.  48  (1922).  C.  mnnile  Tuck.  var.  pacifira 
Bailey,  Proc.  Cal.  Acad.  ser.  2,  3:105  (1891),  type  loc.  Yosemite,  Brewer  1654.  C.  trichocarpa 
Muhl.  var.  imberbis  W.  Boott  in  Bot.  Cal.  2:2.51  (1880),  not  Carey.  C.  mon.ile  W.  Boott,  I.e. 
not  Tuck.  C.  vesicaria  L.  var.  paeifica  Kiik.  and  var.  colorata  Kiik.  in  Engler,  Pflzr.  4°°: 726 
(1909).  C.  vesicaria  L.  var.  obtusisej-uamis  Bailey,  Carex  Cat.  4  (1884);  Bot.  Gaz.  9:121 
(1884),  typo  from  Y'osemite,  Brewer  1781. 

123.  C.  exsiccata  Bailey.  Rootstocks  short-creeping;  culms  3  to  10  dm. 
high,  rough  above,  aphyllopodic,  purplish-tinged  at  ba.se ;  leaf -blades  3  to  7  mm. 
wide,  the  sheaths  sparingly  nodulose  dorsally;  staminate  spikes  2  to  4,  2  to  4.5  cm. 
long,  narrow;  pistillate  spikes  1  to  3,  sessile  or  short-peduncled,  more  or  less 
strongly  separate,  cylindrie,  2  to  7.5  em.  long;  .scales  lanceolate-ovate,  sharp- 
pointed  ;  perigjmia  lanceolate,  olive  green. 

Wet  places  along  the  coast  from  Santa  Cru/  Co.  to  Humboldt  Co.  North  to 
Alaska,  east  to  Montana. 

Locs. — Wrights,  Santa  CTara  Co.,  Dudleii ;  Woodside,  San  Mateo  Co.,  Dudley;  Tomales  Bay, 
Bigelow ;  Ft.  Bragg,  Matheu-s  21  ;  Eureka,  Tracy  1194. 

Refs. — Cakex  exsiccata  Bailev,  Mem.  Torr.  Club  1:6  (1889);  Mackenzie,  Ervthea  8:88, 
fig.  49  (1922).  C.  vesi,-aria  L.  var.  major  Boott  in  Hook.  Fl.  Bor.  Am.  2:221  (1840),  type 
from  Columbia  River,  Douglas,  Scoulcr. 
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124.  C.  rostrata  Stokes.  Cespitose,  sending  forth  long  horizontal  stolons^ 
culms  phyllopodie,  3  to  12  dm.  high ;  leaf -blades  2  to  12  mm.  wide ;  staminate 
spikes  2  to  4,  slender,  1  to  6  em.  long ;  pistillate  spikes  2  to  5,  remote,  cylindric, 
sessile  or  short-pedimcled,  1  to  15  cm.  long ;  scales  lanceolate,  sharp-pointed ; 
perigjaiia  ovoid,  4  to  6  mm.  long,  greeuisli  straw  color  or  darker  tinged. 

Swampy  places ;  abundant  in  the  Sierra  Nevada  from  Butte  Co.  to  Tulare 
Co.,  4000  to  6200  ft. ;  San  Bernardino  Mts. ;  San  Francisco  Bay  region.  North 
to  Alaska,  east  to  the  Atlantic. 

Locs.— Sierra  Nevai-la:  (.liioo  Mdws.,  Bcller  11494;  Truckee,  Hdler  7108;  Walker  Lake, 
Mono  Co.,  Congdoti;  Yosemite,  Bolander  4968;  Bishop  Creek,  Inyo  Co.,  Damdson  2555;  Grant 
Park,  Dudley  1225;  Little  Kern  Lake,  Kern  River  Caiion,  Jepson  4940.  Bear  Valley,  San 
Bernardino  Mts.,  Abram^  2850.     San  Francisco,  Bolander  152. 

Refs.— Carex  kostkata  Stokes  in  With.  Arrang.  Brit  PI.  ed.  2,  2:1059  (1787),  type  from- 
Great  Britain;  Mackenzie,  Erythea  8:89,  fig.  50   (1922). 

Sect.  34.  Pseudo-Cypereae  Tuckerm.  Culms  tall,  generally  stout,  acutely  angled,  leafy  below. 
Leaf-blades  flat,  septate-nodulose.  SpUces  3  to  9,  the  upper  1  to  3  slender,  staminate,  the 
otliers  normally  pistillate,  densely  flowered,  the  upper  approximate,  the  lower  remote  and 
strongly  poduncleil,  often  nodding.  Bracts  leaflike,  nuich  exceeding  the  culms,  mostly  not 
sheathing.  Pistillate  scales  aristate.  I'erigynia  spreading  or  reflexed,  membranaceous  or 
stiff,  triangular  or  circular  in  cross-section,  3  to  8  mm.  long,  closely  many-ribbed,  greenish 
straw-color,  smooth,  stipitate,  contracted  into  a  rigid  beak,  the  teeth  slender.  Achenes 
triangular.     Stigmas  3,  short. 

125.  C.  hystricina  ]\Iuhl.  Cespitose  and  stoloniferous ;  culms  1.5  to  10  dm. 
high,  rough  above ;  leaf-blades  2  to  10  mm.  wide ;  staminate  spike  1  to  5  cm.  long, 
slender-peduncled ;  pistillate  spikes  1  to  4,  ai:)proximate  or  strongly  separate, 
densely  many-flowered,  oblong  or  oblong-cylindric,  1  to  6  cm.  long,  the  lower 
slender-peduncled;  scales  green,  S-nei-ved,  rough-avTied,  narrower  and  mostly 
shorter  than  perigynia;  perigynia  5  to  7  mm.  long,  ascending  or  at  length 
spreading. 

Swampy  soil,  Trinitj-  Co.  (Rush  Creek,  Yates  423).  North  to  Alberta,  east 
to  the  Atlantic. 

Ref.— Carex  hysteicina  Muhl.  in  Willd.  Sp.  PL  4:282   (1805),  type  from  Peun. 

126.  C.  comosa  Boott.  Cespitose  and  not  stoloniferous;  culms  5  to  15  dm. 
high,  strongly  roughened  to  smooth ;  leaf-blades  6  to  16  mm.  wide ;  staminate 
spike  3  to  7  cm.  long,  slender-peduncled ;  pistillate  spikes  1  to  4,  den.sely  many- 
flowered,  oblong-cylindric,  1  to  7.5  cm.  long,  the  upper  erect  and  short-peduucled, 
the  lower  slender-peduncled  and  at  length  nodding ;  scales  narrow,  mostly  shorter 
than  perigynia,  verj^  rough-awned ;  perigynia  lanceolate,  rigid,  5  to  7  mm.  long, 
reflexed  when  mature. 

Swamps  near  the  coast:  San  Bernardino  Valley;  Santa  Cruz  Mts.  to  Lake 
Co.    North  to  Washingt.on,  east  to  the  Atlantic. 

Locs. — Santa  Cniz  Mts.,  Bolander  69;  San  Francisco,  Bolander  2301  (in  pai-t)  ;  Guerueville, 
Davy;  Blue  Lakes,  Jepson  26a,  20b. 

Refs.— Carex  comosa  Boott,  Trans.  Linn.  Soe.  20:117  (1846),  Ga.  and  Car.,  Elliott;  Mac- 
kenzie, Erythea  8:91,  fig.  51  (1922).  C.  furcata  Ell.  Sketch  Bot  S.  Car.  and  G.a.  2:552  (1824), 
S.  Car.  and  Ga.,  not  C.  furcata  Lapeyr.  (1813).  C.  jiseudo-oi/pet-us  L.  var.  comosa  Boott,  111. 
Car.  4:141  (1867). 
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Fig.  :^7(/.  Wa.shixgt(ixia  filikera  "Wcmll.  ;it  tlic  sprhios  calli'd  Tuciitv-iiiiu'  I'ulms.  ini  the 
iiiiitli  liiinler  of  the  Colorado  Desert  40  miles  iiortli  of  Mecca.  Tliere  were  Hi  palms  living  in 
l!il4,  tlie  tallest  one  being  70  feet  high  with  a  trunk  2%  feet  in  diaineter.     (Jepson.  photo.) 


l''ig.  ilb.     Washington' I A  kilikera  Wemll,   in  tlie  canon  callcil   lliildiMi    I'abns  aliont  IS  miles 
northerly  from  Imlio.     (Jepson,  photo.) 
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PALMACEAE.     Palm  Family. 

Commonly  trees  with  fibrous  roots  and  columnar  unbranched  trunks  covered 
with  leaf-scars  or  the  bases  of  leaf-stalks  and  bearing  a  tuft  of  large  leaves  at 
summit.  Leaves  sharply  plaited  when  young,  eventually  tearing  more  or  less 
along  the  lines  of  the  folds.  Flowers  minute,  conunonly  monoecious,  in  ours 
perfect,  borne  in  a  large  inflorescence  enclosed  by  a  spathe.  Perianth  in  two 
circles,  an  outer  3-lobed  calyx  and  an  inner  3-parted  corolla.  Stamens  6,  inserted 
on  the  corolla-tube.  Carpels  3,  separate  or  united,  each  1-ovuled.  Fruit  a  berry, 
drupe  or  nut. — Genera  128  and  species  about  1200,  almost  entirely  in.  the  tropics. 

1.     WASHINGTONIA  Wendl.     Fan  Palm. 

Trees  with  fan-shaped  much  folded  blades  and  long  petioles  armed  with  stout 
hooked  spines  along  the  margins.  Pistil  1;  ovary  3-celled;  style  and  stigma  1. 
Fruit  a  berry. — Species  3,  Southern  and  Lower  California  and  Sonora. 

Bibliog.— Parish,  S.  B.,  California  Palnis  (Gard.  &  For.  3:51-52,-1890);  Contribution 
towards  a  knowledge  of  the  genus  Washingtonia  (Bot.  Gaz.  44:408-434,  figs.  1-12, — 1907); 
Eoezl  and  the  type  of  Washingionia  (Bot.  Gaz.  48:462^63,-1909). 

1.  W.  filifera  Wendl.  California  Fan  Palm.  (Fig.  37.)  Columnar 
tree  20  to  75  feet  high,  the  trunk  1  to  3  feet  in  diameter  at  the  enlarged  base, 
covered  with  a  scaly  i-ind  and  sometimes  clothed  quite  to  the  ground  with  a 
tliatch  of  dead  persistent  recurved  leaf-bases ;  leaves  fan-shaped,  3  to  6  feet  long, 
with  40  to  60  folds,  torn  nearly  to  the  middle,  the  divisions  copiously  fibrous; 
petioles  2  to  5  feet  long,  very  stout ;  flowers  borne  in  a  branched  panicle  on  long 
stems,  the  whole  8  to  12  feet  long;  berries  borne  on  pedicels  1  to  l^/o  lines  long, 
black,  oval,  3  to  3i/o  lines  long,  with  thin  flesh  surrounding  a  large  seed  which 
is  flattened  somewhat  on  the  ventral  side ;  endosperm  horny. 

Westerly  and  northerly  sides  of  the  Colorado  Desert,  on  or  above  the  old 
beach  line  of  the  one-time  interior  sea,  always  in  moist  spots  or  oases,  from  near 
sea-level  to  3500  ft. 

Loes. — West  side  of  Colorado  Desert  (south  to  north)  :  Pabn  Sprs.,  9  mi.  e.  of  Vallecito 
Sprs.  (palms  now  destroyed,  U.  S.  Geol.  Sur.  Water-Supply  Paper  224:85);  Mountain  Pabn 
Sprs.,  a  few  miles  southerly  from  the  preceding  sta. ;  several  trees  in  Hell-hole  Canon,  Mt.  San 
Ysidro;  Palm  Canon  of  San  Ysidro,  the  lowest  group  in  the  caiion  {V^  mi.  from  mouth  of 
gorge)  has  about  86  large  trees  and  45  small  ones  (Button  &  Jepson),  the  entire  caiion  said 
to  contain  a  thousand;  Indian  Caiion,  opening  n.  into  Collins  Valley,  trees  in  all  the  western 
side-caiions  where  there  is  water  and  also  at  intervals  in  upper  part  of  main  caiion  (Button 
&  Jepson)  ;  Thousand  Palms  Caiion,  opening  into  Collins  Valley  (the  number  of  trees  does 
not  justify  the  name — Wm.  Sehnoka)  ;  Las  Coyotas,  Coyote  Caiion;  Seventeen  Palms,  at 
southeasterly  base  of  the  Santa  Eosa  Mts.  in  the  Sheep  Hills;  Dos  Palraas,  easterly  from 
Piiion  Flat,  Santa  Rosa  Mts.,  3500  ft.  alt.;  Palm  Canon  of  San  Jacinto,  about  100  trees;  Lukens 
Caiion,  50  or  60  trees;  Murray  Caiion,  about  100  trees;  Andreas  Caiion,  about  35  trees;  side 
caiion  of  Snow  Creek,  n.  slope  Mt.  San  Jacinto,  about  12  trees;  7  mi.  further  west,  caiion  with 
2  trees,  the  trees  now  destroyed  (Jepson,  Silva  Cal.  172). 

North  side  of  Colorado  Besert  (west  to  east)  :  Whitewater  Caiion;  Seven  Palms  (easterly 
from  Palm  Sprs.  sta.)  ;  Willis  Palms  (F.  H.  Willis  ranch,  4  mi.  northeasterly  from  Edom 
sta.)  ;  Thousand  Palms,  a  vei-y  fine  assemblage  in  Thousand  Palms  Canon,  4^4  mi.  northeast 
of  Edom  sta.;  Hidden  Palms,  2  groups  in  a  canon  1  mi.  e.  of  preceding  locality);  Pushwalla 
Palms  in  Pushwalla  Canon,  next  east;  thence  eastn'ard  a  number  of  groups  along  the  base  of 
the  mountains  north  of  Indio,  including  the  Twelve  Apostles  group;  northerly  from  Mecca 
and  about  6  mi.  southerly  from  Shaver  Well  are  two  small  palm  groups  in  caiions;  cluster  on 
the  alkaline  flats  near  Mecca  (Carnegie  Publ.  193:  106);  Bos  Palmas  (two  palms  at  a  spring 
6  mi.  e.  of  Salt  on  sta.)  ;  said  to  occur  also  in  Ked  Canon,  Chuckawalla  Mts.  (Parish,  PI.  World 
17:123),  which  would  bo  the  most  easterly  locality;  Twcuty-niuo  Palms,  40  mi.  n.  of  Mecca,  the 
most  northerly  locality;  4  mi.  e.  of  Cottonwood  Sprs.,  Cottonwood  Mts.,  about  100  trees  in  a 
eanon  ace.  E.  C.  Jaeger. 

Refs.— Washingtonia  filifera  Wendl.  Bot.  Zeit.  37:68  (1879);  Jepson,  Silva  Cal.  172, 
pis.  6,  55  (1910).  Var.  robxuta  Parish,  Bot.  Gaz.  44:420  (1907).  W.  rohusta  Wendl.  Gart. 
Zeit.  2:198  (1883).  Var.  viicrosperma  Bccc.  in  Parish,  I.e.  W.  filamentosa  Ktze.  Rev.  Gen. 
PL  2:737  (1891);  Sargent,  Silva  N.  Am.  10:47,  pl.  509  (1891).  N eowasUngtonia  filamentosa 
Sudw.  U.  S.  D.  A.  Div.  For.  Bull.  14:105  (1891). 
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ARACEAE.     Arum  Pamh.y. 
Pereimial   glabrous   herbs   with   large   leaves,   perfect    or  usnall.v   unisexual 
flowers  crowded  on  a  spadix  surrounded  by  a  usually  colored  spathe.     Ovary  1 
to  several-celled,  ovules  1  to  several  in  each  cell. — Genera  105  and  species  900, 
mostly  tropical,  a  few  in  the  temperate  zones. 

Bibliog. — Engler,  A.,  Araceae   (DC.  Monog.  Phan.  2:l-fi81, — 1879). 

1.     LYSICHITON  Schott. 

Peduncle  and  basal  leaves  from  a  stout  rootstoek.  Flowers  perfect,  the  calyx 
4-lobcd  with  4  stamens  opposite  the  segments.  Ovary  2-celled,  1  ovule  in  each 
cell;  stigma  depressed.  Fruit  a  2-seeded  berry  sunk  in  the  spadix. — Species  1. 
(Greek  lusis,  loose,  and  chiton,  a  tunic  or  covering,  referring  to  the  spathe.) 

1.  L.  kamtschatcensis  Schott.  Skunk  Cabbage.  Coarse  herb;  leaves  yel- 
low, oblong  to  elliptic,  1  to  IVo  feet  long  and  i/o  to  %  feet  wide ;  peduncle  stout, 
shorter  than  the  leaves ;  flowering  spadix  about  1  inch  long. 

Swamps  along  the  coast :  Santa  Cruz  Mts.  to  Humboldt  Co. ;  north  to  Alaska 
and  Siberia. 

Logs. — Felton,  If.  L.  Sutcliinson ;  Ben  Lomonil,  Geo.  J.  Strrator;  Russian  River  (Fl.  W. 
Mid.  Cal.  ed.  2,  87);  Ft.  Bragg  (Bot.  Cal.  2:187);  Eureka,  Jepson;  Little  Van  Duzen  bridge, 
ace.  Tracy.     Juneau,  Alas.,  Jepson  479. 

Refs. — Lysichiton  kamtschatcensis  Schott,  Prod.  Aroid.  421  (18(50).  Draeontium 
l-amtschatccnse  L.  Sp.  PI.  2:968  (1753),  t.ype  loc.  Siberia. 

LEMNACEAE.     Duckweed  Family. 

Minute  floating  or  submerged  aquatic  perennials,  without  leaves.  Plant  body 
consisting  of  a  leaf-like  stem  or  "frond"  which  is  densely  green,  disk-shaped, 
elongated  or  irregular.  Basal  margin  of  the  frond  with  1  or  2  clefts  or  repro- 
ductive pouches.  Vegetative  reproduction  active,  the  daughter  fronds  arising 
from  the  reproductive  pouches  and  attached  to  the  parent  frond  by  slender  stalks 
(or  stipes).  Inflorescence,  when  present,  consisting  of  a  simple  cluster  of  2 
staminate  flowers  and  1  pistillate  flower,  contained  in  the  reproductive  pouch, 
subtended  by  a  sac-like  spathe,  and  imitating  a  single  flower.  Staminate  flower 
consisting  of  a  single  stamen  and  the  pistillate  flower  of  a  single  ovary  with  1  to 
7  ovules.  Perianth  none.  Flowere  and  fruit  scarce,  in  one  genus  unknown.  The 
daughter  fronds  soon  separate  or  remain  connected  for  some  time ;  they  may  at 
certain  seasons  sink  to  the  bottom  of  the  pond  or  ditch  and  undergo  a  resting 
period. — Genera  4,  species  about  25,  temperate  and  tropical  zones. 

Bibliog. — Hegelmaier,  Friedr.,  Systeniatisehe  Uebersiclit  der  Lemnaeeen  (Engl.  Bot.  Jahrb. 
21:268-30.5, — 1895).     Thompson,  0.  H.,  Revision   of   Am.   Lemnaceae    (Rep.   Mo.   Bot.   Gard. 
9:21-42,  pis.   1^,-1897).     McAtee,  W.  L.,  Duckweeds   [as  wild  duck  foods]    (U.   S.  D.   A. 
Bull.  205:3-5,-1915). 
Fronds  with  roots;  vegetative  pouches  2,  posteriorly  placed. 

Frond  5  to  15-nerved,  with  several  roots _ 1.     Spibodela. 

Frond  1  to  5-nerved,  with  a  single  root 2.     Lemna. 

Fronds  without  roots,  thin,  strap-shaped;  vegetative  pouches  1 3.     Wolffiella. 

1.     SPIRODELA  Schleiden. 

Fronds  with  many  fascicled  roots.  Roots  with  one  vascular  bundle.  Repro- 
ductive pouches  2,  with  cleft-like  openings  in  either  margin  of  the  basal  portion 
of  the  frond.  Inflorescence  consisting  of  a  cluster  of  1  pistillate  and  2  staminate 
flowers  borne  in  the  reproductive  pouches  and  subtended  by  a  sac-like  spathe. 
Fruit  round-lenticular,  with  winged  margins. — Species  about  6,  all  continents. 
(Greek  speira,  a  cord,  and  delos,  evident.) 

1.  S.  polyrhiza  Schleiden.  Fronds  solitary  or  in  colonies  of  2  to  5,  roundisli 
obovate,  5  to  15-nerved,  li/o  to  4  lines  long,  usually  sterile. 

Southern  California.    Cosmopolitan. 

Locs.— San  Bernardino  (Engl.,  Bot.  Jahrb.  21:284)  ;  Pitt  River  (e.  of  Hat  Creek),  Brewer 
2190. 
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Refs.^SpiRODELA  POLYRHIZA  Sclileiden,  Liniiaea  13:392  (1839).  Lemna  2"^hl >'^i >-"  L. 
Sp.  PI.  970  (1753),  type  Eiiropeai). 

2.     LEMNA  L.     Duckweed. 

Fronds  'disk-shaped,  usually  with  a  central  nerve  and  with  or  without  several 
lateral  nerves,  each  with  a  single  root  which  is  commonly  provided  with  a  root 
cap.  Reproductive  pouches  2,  appearing  as  clefts  in  either  margin  of  the  basal 
portion  of  the  frond,  each  containing  a  cluster  of  3  flowers  surrounded  by  a 
spathe.  Ovaiy  with  1  to  7  oatiIcs.  Fruit  ribbed. — Species  about  8,  all  continents. 
(Ancient  Greek  name.) 

I'roiul  with  a  long  stipe,  mostly  submerged  and  foraiing  largo  masses;   papillae  none 

3.     L.  tris^ilca. 
Frond  with  a  short  stipe,  floating  on  the  surface. 

Symmetrical  or  nearly  so,  papillate  along  the  median  line. 
Oblong-ovate;  fruit  more  or  less  lenticular. 

Upper   surface   uniformly   green;    margin    of   the    fruit  without   appendages;    seed 

always  1 2.     L.  minor. 

Upper   surface   mottled   with   irregular   brown   streaks;    margin   of   the   fruit  with 

rounded  wing  lobes;  seeds  1  to  several 1.    L.  gibba. 

Oblong  to  elliptical,  small,  green  on  both  surfaces,  with  a  row  of  papillae  along  the 

mid  nerve;    fruit   elongated 5.     L.    minium. 

Unsymmetrieal. 

Obliquely  obovate,  obscurely  3  to  7-nerved,  papillate  along  the  median  line—.l.   L.  gihba. 
Long  oblong,  thin,  obscurely  1-nerved;  papillae  none 4.     L.  cijcJostasa. 

1.  L.  gibba  L.  Gibbous  Duckweed.  Fronds  1  to  4  in  a  group,  commonly 
2,  orbicular  to  obovate,  slightly  to  very  unsymmetrieal,  usually  3  to  5-nerved, 
1  to  2  lines  wide,  1  to  21/0  lines  long,  thick,  convex  and  slightly  keeled  above,  flat 
to  strongly  gibbous  beneath  ;  base  usually  acute  and  commonly  with  narrow  wing 
margins;  pistil  elavate ;  ovules  1  to  7 ;  fruit  symmetrical,  purple-tinted,  winged 
with  rounded  lobes  at  the  upper  margin  on  either  side  of  the  stigma. 

Stagnant  ponds.    All  continents  except  South  America. 

Locs. — Pasadena,  Compton,  Santa  Monica  Caiion,  San  Pedro,  San  Juan  Capistrano  (Erythea 
4:195);  Mound  City,  San  Bernardino  Valley  (Ervthea,  7:90);  San  Francisco  (Bot.  Cal. 
2:190). 

Ref. — Lemna  gibba  L.  Sp.  PI.  970  (1753),  type  European. 

2.  L.  minor  L.  Sm.\ller  Duckweed.  Fronds  solitary  or  few  in  a  cluster, 
round  to  elliptic-obovate,  green  or  purplish  beneath,  uniformly  bright-green 
above,  convex  on  both  sides,  upper  surface  sometimes  slightly  keeled  and  with  a 
row  of  papillae  along  the  mid-nerve,  the  apical  one  usually  quite  prominent ; 
pistil  elavate ;  ovule  1 ;  fruit  not  winged,  projecting  about  %  beyond  the  margin 
of  the  frond. 

Stagnant  pools,  abundant.    All  continents  except  South  America. 
Loc. — Lobos  Creek,  San  Francisco   (Bot.  Cal.  2:190). 
Eef. — Lemna  minor  L.  Sp.  PI.  970  (1753),  type  European. 

3.  L.  trisulca  L.  Tvy-leap  Duckweed.  Fronds  forming  dense  masses,  ob- 
long to  oblong-lanceolate,  slightly  unsymmetrieal  and  fre(|ueiitly  a  little  falcate. 
21/^  to  5  lines  long  and  1 '  ^  lines  wide,  the  long  stipe  attached  to  the  basal  margin  ; 
floating  fronds  with  sliortcr  stipes  and  cavernous  throughout  the  central  portion  : 
submerged  fronds  with  long  twisted  stipes;  seed  in-omiiieiitly  12  to  l.'5-ribbed. 

Cold  springs  and  niiining  water,  Sierra  Nevada.  All  continents  except  South 
America. 

Locs.— Plumas  Co.  (Bot.  Cal.  2:189);  Bouldin  Isl.  (Zoe,  4:217);  San  Franci.seo  (Bot.  Cal. 
2:189);  San  Gabriel  Creek,  San  Gabriel  Mts.  (Bot.  Cal.  2:189). 

Ref. — Lemna  tmsdlca  L.  Sp.  PI.  970   (1753),  type  European. 

4.  L.  cyclostasa  f'hev.  Fronds  solitary  or  more  commonly  2  to  S  cohering 
in  a  more  or  less  curved  chain,  thin,  oblong  to  obovati'-ol)long,  usually  somewhat 
falcate,  %  to  %  lines  wide  by  1  to  I14  lines  loi'S-  without  papillae ;  base  of  the 
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frond  usually  unsymmetrieal,  tapering  into  a  short  stipe  or  frequently  sessile ; 
fruit  long-ovate,  jiointed  hy  the  long,  straight  or  rarely  curved  style ;  seed  12  to 
29-ribbed. 

Springs  and  pools.    North  and  South  America. 

Loes. — Springs  at  foot  of  Uncle  Sam  Mt.  (Mt.  Konokti),  Lake  Co.,  Butaiidcr  2662;  Santa 
Cruz  (Engler,  Jahrb.  21:298). 

Refs. — Lemna  cyclostasa  Chev.  Fl.  Par.  2:256  (1827).  L.  minor  var.  cycloslasa  Ell.  Bot. 
S.  Car.  and  Ga.  2:518  (1824).    L.  valdiviana  Phil.  Linnaea  33:239  (1864). 

5.  L.  minima  Phil.  Fronds  cohering  in  2s,  sometimes  in  4s,  or  solitary, 
oblong  to  elliptical,  symmetrical,  i  L'  to  VA  lines  wide,  %  to  2  lines  long,  rather 
thick,  with  a  row  of  papillae  along  the  mid-nerve ;  lower  surface  flat  or  slightly 
convex,  upper  surface  slightly  to  prominently  convex  with  thin  margin  entirely 
around  the  frond ;  frond  cavernous  in  the  middle  portion  only,  commonly  nerve- 
less; seed  oblong,  pointed,  about  16-ribbed. — Two  growth  stages:  smaller  fronds 
straw-yellow  or  pale  green  and  strikingly  convex  on  the  upper  surface ;  larger 
fronds  thinner  and  green-colored. 

Pools,  California,  ea.st  to  Wyoming  and  Florida. 

Loes. — San  Bernardino   (Erytliea,  7:90);   San  Francisco   (Engl.,  Jahrb.  21:299). 

Ref.— Lemna  minima  Phil.  Linnaea,  33:239  (1864),  type  from  Chile. 

3.  WOLFFIELLA  Hglm. 
Fronds  minute,  thin,  band-like  or  ligulate,  somewhat  curved,  rootless.  Re- 
productive pouch  one,  triangular,  opening  as  a  cleft  in  the  basal  margin  of  the 
frond.  Flowers  and  fruit  unknown.  Stipe  of  the  daughter  frond  attached  on 
the  margin  of  the  reproductive  pouch. — Species  about  7,  mostly  in  the  tropics. 
(Diminutive  of  Wolffia.) 

Fronds  saber-shaped 1.     W.   oblonga. 

Fronds  ligulate 2.     W.  lingulata. 

1.  W.  oblonga  Hglm.  Fronds  solitary  or  in  pairs,  rarely  3s,  slightly  fal- 
cate, tapering  from  the  rounded  base  to  the  somewhat  narrower  rounded  apex, 
sometimes  oblong,  rarely  straight,  li/o  to  21,4  Hues  long. 

Southern  California.    Mexico,  South  America. 

Loc. — San  Bernardino  Valley   (ace.  Thompson,  Rep.  Mo.  Bot.  Gard.  9:39). 
Refs. — WOLFFIELLA   OBLONGA  Hglm.   Engler,   Bot.   Jahrb.   21:303    (1895).     Lemna   oblonga 
Phillipi,  Linnaea,  29:45  (1857),  type  loc.  Santiago,  Chile,  PJiilippi. 

2.  W.  lingulata  Hglm.  Fronds  solitary  or  in  pairs,  ovate  to  oblong-ligulate, 
11/4  to  3t4  lines  long. 

Kern  Co. ;  San  Bernardino  Vallej'.    Mexico. 

Loes. — Kern  Co.  (ace.  Thompson,  Rep.  Mo.  Bot.  Card. — 1897)  ;  San  Bernardino  Valley 
(Erythea  7:90). 

Refs. — WOLFFIELLA  LINGULATA  Hglm.  Engler,  Bot,  Jahrb.  21:303  (1895).  Wolffla  lingulata 
Hglm.  Monog.  Lemnae,  132  ,(1868). 

PONTEDERIACEAE.    Pickerel  Weed  Family 
Aquatic  herbs.    Perianth  with  a  tube,  6-lobed  or  6-parted.     Stamens  3  or  6, 
inserted  on  the  throat  of  the  perianth.     Ovary  superior,  1  or  3-celled. — Genera 
5  and  species  about  24,  all  continents  except  Europe,  mostly  in  the  tropics  and 
warm  temperate  regions. 

Bibliog.— Solms-Laubaeh,  Poutederiaceae   (DC.  Monog.  Phan.  4:501-535,-1883). 

1.     HETERANTHERA  R.  &  P. 

Ours  submerged  grass-like  lierbs,  only  tlie  flowers  reaching  the  surface. 
Spathe  1-flowered.  Periantli  with  elongated  filiform  tube  and  rotate  6-parted 
limb;  segments  linear-lanc(>olate.  Stamens  3.  Ovary  1 -celled  with  3  parietal 
placentae. — Species  9,  North  and  South  America,  Africa.  (Greek  heteros,  dif- 
ferent, and  anthera,  anther,  the  stamens  unequal  in  some  species.) 

1.  H.  dubia  MacM.  Leaves  linear  or  ribbon-like,  translucent;  perianth  small, 
pale  yellow,  its  tube  al)out  4  inches  long. 
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Still  water:  Mendocino  Co.  aec.  Bot.  Cal.  2:187  (1880).  Oregon  and  east 
to  the  Atlantic. 

Refs. — Heteranthera  dubia  MacM.  Met.  Minn.  138  (1892).  Commelina  dubi-a  Jacq.  Obs. 
Bot.  3:9,  pi.  59  (1768),  type  coll.  by  Cla-uton,  undoubtedly  in  Virginia.  Schollera  grammca 
Gray,  Man.  511   (1848). 

Eichornia  Kiinth.  Herbs  with  rootstock  floating  or  rooting  in  mud.  Petioles 
wholly  or  partly  inflated,  the  blades  roundish  to  ovate.  Perianth  bluish  purple. 
Stamens  6.  Ovary  3-celled.  E.  crassipes  Solms.  Water  Hyacinth.  Scapes  4 
to  16  in.  high ;  blades  21/0  to  3  in.  broad. — Introduced  from  tropical  America  and 
locally  established  as  a  weed  at  a  few  stations. 

Locs. — Warm  Creek  reservoir,  San  Bernardino,  beginning  to  extend  down  stream,  Parish 
11648;  sloughs  and  ponds  east  of  Fresno  in  the  foothills  ace.  Eugene  Heath;  Clarksburg, 
Yolo  Co.,  Eleanor  TV.  Smith.  In  tropical  waters  and  in  Florida  the  plants  multiply  vegetatively 
with  rapidity  and  become  a  menace,  since  often  obstructing  navigation  in  rivers  and  rendering 
lakes  and  streams  unsightly. 

Refs. — Eichornia  crassipes  Solms  in  DC.  Monog.  Phan.  4:527  (1883).  Tontederia  crassipes 
Mart.  Nov.  Gen.  1:9,  t.  4  (1824),  tvpe  loc.  Brazil.  Piaropits  crassipes  Britt.  Ann.  N.  Y.  Acad. 
7:241   (1893). 

JUNCACEAE.     Rush  Family 

Ainiual  or  perennial  herbs.  Stems  simple,  terete  or  ancipital.  Leaves  alter- 
nate, sheathing,  narrow,  flat  or  terete.  Flowers  lily-like  in  structure,  sedge-like 
in  aspect,  small,  dry,  perfect,  disposed  in  terminal  or  sometimes  apparently  lateral 
heads,  spikes,  corymbs  or  panicles.  Perianth  with  6  distinct  similar  glume-like 
segments.  Stamens  6  or  sometimes  3.  Ovary  superior,  3  or  sometimes  1-celIed; 
stigmas  3,  filiform;  ovules  3  to  many.  Fruit  a  loculicidally  3-valved  capsule. 
Embryo  minute,  enclosed  in  fleshy  endosperm. — In  both  the  genera  Luzula  and 
Juucus,  individuals  of  the  same  species  vary  greatly  in  aspect  owing  to  the 
tendency  of  the  inflorescence  to  become  either  capitately-congested  on  the  one 
hand  or  loosely  paniculate  on  the  other.  The  hue  of  the  inflorescence  is,  however, 
very  constant.  The  lowest  bract  of  the  inflorescence  is  here  termed  the  involucral 
bract. — Genera  8,  the  species  about  300,  widely  dispersed. 

Bibliog. — Engelnian,  Geo.,  Revision  of  N.  Am.  Species  of  the  genus  Juncus  (Trans.  St. 
Louis  Acad.  2:424-498, — 1866-1868).  Buchenau,  F.,  Mnnog.  Juncac.earum  (Engler,  .Jalirb. 
1:104-141,— 1880)  ;  Die  Verbreitung  der  Juucaceen  uber  die  Erde  (I.e.  12:1-145, — 1890); 
Juncaceae  (Engler,  Pflzr.  436:1-284,  figs.  1-121.— 190ii).  Wiegand,  K.  M.,  Juncus  tenuis  and 
some  of  its  N.  Am.  allies  (Bull.  Torr.  Club,  27:511-527.-1900).  Parish,  S.  B.,  Southern  Cal. 
Juncaceae  (Muhl.  6:113-120,  121-128.-1910).  Fernald  &  Wiegand,  N.  Am.  Variations  of 
Juncus  effusus  (Rhod.  12:81-93,-1910). 

Leaves  stiff,  terete  or  tlat;  stems  usually  with  spongy  pith;  capsule  3  or  1-celled;  seeds  several 

to  many 1-     Juncus. 

X/eaves  soft,  flat;  stems  hollow;  capsule  1-celled;  seeds  1  to  3 2.     Luzui.A. 

1.  JUNCUS  L.  Rush 
Plants  of  swamps  or  wet  places;  herbage  glabrous.  Stems  simple  (rarely 
branching),  with  spongy  pith  or  .sometimes  hollow,  leafy,  or  naked  and  scape- 
like. Leaves  stiff,  terete",  channeled  or  flat,  the  blades  arising  from  sheaths  or  the 
sheaths  sometimes  bladeless.  Flowers  greenish  or  brownish.  Stamens  6,  or  when 
3  opposite  the  outer  perianth  segments.  Capsule  3-celled  with  central  placentae 
or  1-celled  with  3  parietal  placentae,  many-seeded.— Species  207,  all  continents. 
(Classical  name  for  the  Rush,  perhaps  from  Latin  jungo,  to  join,  the  stems  used 
for  binding.)     Sheaths  sometimes  bearing  a  ligule  at  summit. 

A.     Inflorescence  apparently  lateral;   involucral  bract  erect,  appearing  Uke  a  continuous 
prolongation  of  the  stem;  leaves  aU  basal,  reduced  to  sheaths  or  the  inner  sheaths 
sometimes  blade-bearing  and  terete;  ligules  none;  stems  scape-Uke;  perennials. 
Flowers  3   to  9   in  head-like  clusters,  the  clusters  disposed  in  a  panicle;    inner  sheaths  blade- 
bearing;   stems  and  blades  stout  and  pungeut. 
Perianth  segments  brownish,  scariously  margined  or  winged,  the  inner  obovate,  emarginate, 

a  line  long;  capsule  subglobose,  obtuse 1.     J-  acutxis. 

Perianth  segments  greenish,  not  winged,  the  inner  lanceolate,  rarely  ovate,  acute,  3  lines 
long;   capsule  ovate,  acute , 2.     J.   cooperi. 
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FloTvers  inserted  singly  on  the  racemose  branches  of  the  panicle,  distinctly  separated  to  some- 
what crowded  but  never  truly  capitate;  stems  usually  slender  and  rigid;  sheaths  bladeless 
except  nos.  6  and  10. 
Flowers  many  to  numerous,  in  panicles  or  compound  panicles. 

Flowers   large    (2   lines  long   or  more);    perianth   segments   searious-margined ;    capsule 
oblong-ovate. 

Flowers  dark  brown ;  perianth  segments  with  deep  purple  margins 3.     J.  leseurii. 

Flowers  mostlj'   greenish;    perianth  segments  with  whitish  margins  or   only   faintly 
purplish. 
Sheaths  quite  bladeless. 

Perianth  gi-eenisli  or  dark,  the  bractlets  scarious;  common,  widely  distributed. 

4.     J.  Valticus. 

Perianth  and  bractlets  concolorous;  S.  Cal 5.     J.  textilis. 

Sheaths  bearing  scape-like  blades 6.     J.  mexicaniis. 

Flowers  small  (less  than  1  line  long)  ;  perianth  segments  not  searious-margined;  capsule 
obovate  or  subglobose. 

Stamens  6;  capsule  liroadly  subglobose,  obtuse,  apiculate 7.     J.  patens. 

Stamens  3;  capsule  narrow,  clavat^,  obovate,  obtuse  or  retuse 8.     .7.  eff^isus. 

Flowers  few  (1  to  3);  low  alpine  plants. 

Inner  sheaths  bristle-tipped;  capsule  refuse*  plants  %  to  I'l.  feet  high.. 9.    J.  drummaiidii. 
Inner  shcatlis  blade  bearing;  capsule  acute;  plants  l-j  foot  high  or  less 10.     J.  parnji. 

B.     Inflorescence  terminal;    involucral  bract  not   a   continuation   of   the   stem    (or   if   so 
conspicuously  channeled  along  the  upper  side). 

1.       Low    DWAKF    .\NNU.\I.S     WITH     FIBROUS     ROOTS. 

Stamens  6;  iiowcrs  seeund,  remote;  stems  branching  from  the  base;  leaves  cauline. 

Plants  4  to  10  inches  high;   capsule  oblong 11.     J.   hufonius. 

Plants  1%  to  2  inches  high;   capsule  elliptic 12.     J.  spluierocarpus. 

Stamens  3 ;  flowers  in  small  heads ;  stems  short  with  several  scape-like  peduncles ;  leaves  mostly 
basal;  plants  1  to  3  inches  high;  capsule  ovate,  apiculate 13.    J.  Irifonnis. 

2.      T.\LLER   PERENXIALS;    ROOTSTOCKS    MOSTLY    STOUT   AND   CREEPING. 

a.     Leaves  not  transversely  rihbed,  u-s-ually  fat. 
Stems  naked;   flowers  solitary  in  a  diffuse   (rarely  compact)   panicle;   leaves  very  fine,  with 

ligules 14.     J.   tenuis. 

Stems  more  or  less  leafy ;  flowers  capitate  or  clustered ;  leaves  fiat  or  grass-like. 
Stems  low,  mostly  equaling  the  leaves;   ligules  none;   styles  usually  short. 

Involucral  bract  short;   heads  usually  solitary;   perianth  ecjualing  the  capsule;  segments 

brown-margined 15.     J.   falcatxts. 

Involucral  bract  elongated ;  heads  3  to  (i ;  perianth  shorter  than  the  capsule ;  segments 

broadly  white  margined 16.     J.  ohiusatus. 

Stems  taller,  exceeding  the  leaves;  heads  2  to  6  or  many;  styles  long  exserted. 
Ligules  present;   leaves  narrow. 

Anthers  red-bro\vn;   lea%"es  channeled 17.     J.  caiiaJiculatiis. 

Anthers  white;  leaves  flat 18.     J.  longistylis. 

Ligules  absent;  leaves  broad 19.     J.   latifolius. 

h.     Leaves  transversely  ribbed  by  inter7xal  sep/o. 
Leaves  narrow,  terete  or  sub-terete,  not  equitant;   ligules  and  septations  conspicuous;   stems 
usually  slender. 

Early  leaves  capillary  and  floating 20.     J.  s^upiniformis. 

Leaves  all  erect,  not  capillary  or  floating. 
Heads  large   (except,  no.  22). 
Perianth  dark  colored. 

Heads  usually  few  or  solitary;  perianth  segments  moderately  pliable. 
Very  slender  mostly  low  grass-like  plants;  heads  very  dark. 

Heads  solitary,  wliolly  very  dark  brown;    capsule   obovate,  obtuse;    styles 

included;   high  montane 21.     J.  mertcn-siamts. 

Heads  usually  two  or  more,  dark  brown  with  whitish  or  scarious  bractlets  at 

base;  capsule  oblong,  acutish;  styles  exserted 22.    J.  iievadeiisis. 

Tall  plants  with  less  slender  stems;   heads  densely  many -flowered ;   perianth 

dark  brown ;  capsule  very  dark ;  coast  valleys 23.     J.  bolanderi. 

Heads  numerous  in  a   dense   or  capitate  cluster;   perianth   segments  lanceolate, 

light  brown,  subspinescent  or  very  rigid 24.     J.  torreyi. 

Perianth  segments  pale  and  scarious,  often  obtuse 2.5.     J.  chlorocephal-us. 

Heads  small,  numerous,  in  large  compound  panicles;  plants  very  tall  and  slender. 

Stems  slender,  smooth 26.     J.   duhius. 

Stems  stouter,  markedly  rugulose 27.     J.  rugidosus. 

Leaves  equitant.  usually  flattened;  septations  inconspicuous;  ligules  usually  inconspicuous  or 
absent;  stems  rather  stout,  ancipital. 

Jepson,  Fu)R.\  of  California,  vol.  1,  pp.  193-248,  Mardi  17,  1!»22. 


RUSH  FAMILY  249 

Heads  small,  imnierons,  in  large  compound  panicles;   perianth  segments  linear-lanceolate; 

capsule  narrow,  attenuate 28.     3.  oxymeris. 

Heads  larger,  usually  few;  perianth  segments  lanceolate;  capsule  oblong,  acute. 

Leaves  2    to   4   lines   vnde ;    perianth   segments   light   reddish   brown ;    capsule   abruptly 
acuminate,  shorter  than  the  perianth. 

Stamens  6 ;  valleys  and  lower  altitudes 29.    J.  xiphioides. 

Stamens  3  ;  higher  mountains  or  near  the  coast  northward 30.     J.  ensif  alius. 

Leaves  %  to  1%   (or  2)  lines  wide;  perianth  segments  very  dark;  capsule  long  acumin- 
ate, equaling  the  perianth 31.    J.  phaeocepluilus. 

^.  J.  acutus  L.  var-  sphaerocarpus  Engelm.  (Fig.  38a,  b.)  Stems  terete 
or  slightly  compres.sed,  2  to  4  feet  higli,  stout,  rigid  and  pungent;  panicle  com- 
pountl  with  unequal  branches,  usually  3  to  6  inches  long,  erect  and  strict,  usually 
exceeding  the  involucral  bract;  secondary  bracts  long  acuminate,  equaling  or 
exceeding  the  flowers;  clusters  2  to  4-flowered ;  perianth  segments  scarious- 
margined  very  broadly  at  apex,  especially  the  inner,  1  line  long,  exceeding  the 
stamens,  the  outer  broadly  lanceolate,  acute,  the  inner  obovate  and  deeply  emarg- 
inate ;  capsule  subglobose,  narrower  at  base,  rounded  at  summit,  apiculate,  brown, 
nearly  2  lines  long;  seeds  acute  at  each  end  or  slightly  caudate,  about  1,2  line 
long,  very  finely  ribbed. 

Along  the  coast  from  San  Francisco  to  San  Diego,  thence  east  into  the  Colo- 
rado Desert  and  south  into  Lower  California. 

Locs. — Jamul  Valley,  San  Diego  Co.,  Palmer  380;  Coahuilla  Valley  region.  D.  P.  Barnnvs; 
Santa  Catalina  Isl.,  T.  Brandegee;  Oceanside,  Parish  4400;  Oxnard,  Davy  7836;  Indio,  Davy 
793.5;  w.  edge  Colorado  Desert,  Parish  6149.  Forma  xaiithrisiis  Jepsou  n.  forma,  capsule  less 
rounded,  vellow. — Thousand  Palms  Caiion,  nw.  of  Indio,  Jcpson  6041  (tj-pe)  ;  Chuekawalla 
Sprs.,  Hah  5978. 

Eefs. — JUNCUS  ACUTUS  L.  var.  sph.\erocarpus  Engelm.  Bot.  Wheeler,  376  (1876),  type 
loc.  Santa  Barbara,  Bothroclc.     J.  robustus  Wats.  Proc.  Am.  Acad.  14:302   (1879). 

2.  J.  cooperi  Engelm.  (Fig.  38c.)  Similar  in  habit  to  J.  acutus  but  the 
flowers  larger,  the  perianth  segments  lanceolate,  the  outer  acute,  the  inner  mucro- 
nate,  21,4  to  3  lines  long ;  capsule  ovate,  acute,  slightly  longer  than  the  perianth, 
greenish ;  seeds  larger,  with  broad  white  appendages  at  each  end,  or  slightly 
margined  on  one  side. 

Salt  marshes  and  alkaline  flats,  Colorado  and  llohave  deserts.  East  to 
Nevada. 

Locs. — Salt  Creek,  Death  Valley,  Grinnell ;  Death  Valley,  Jcpson  6943  (Eagle  Borax 
Works),  6881  (Texas  Spr.);  Saratoga  Sprs.,  Death  Valley,  "Parii'/i  10025;  Panamint  Lake, 
Inyo  Co.,  Parish  10154;  Soda  Lake,  e.  Mohave  Desert,  Parish  9874;  travertine  terraces, 
Salton  Sea,  Parish  8428;  Dos  Palmas,  Colorado  Desert,  Parish  8382;  Carrizo  Creek,  T. 
Brandcgee. 

Eefs. — JuNCUS  COOPERI  Engelm.  Trans.  Acad.  St.  Louis  2:590  (1868),  type  loc.  region 
of  Camp  Cadv,  e.  Mohave  Desert,  Cooper;  Coville,  Bull.  Torr.  Club  19:309  (1892);  Buch.  in 
Engler,  Pflzr."  430:152,  fig.  77   (1906). 

3.  J.  leseurii  Boland.  Salt  Rush.  (Fig.  38d,  e.)  Stems  1  to  3  feet  high, 
stout,  erect,  ter<'te ;  rootstoek  stoutish  ;  ])aniele  lateral,  lax  or  compact,  many- 
flowered  ;  flowei-s  conunonly  somewhat  seeund ;  perianth  segments  with  green  raid- 
ribs  and  membranous  mo.stly  purpli.sh  brown  margins,  2  to  3  lines  long,  outer 
segments  lanceolate-acuminate,  the  inner  ones  a  little  shorter  and  sometimes  less 
pointed;  capsule  oblong  or  ovoid,  mucronate,  triangular,  shorter  than  the  peri- 
anth ;  seeds  ovoid,  obtuse,  scarcely  apiculate,  smoothi.sh  or  faintly  reticulate,  Vs 
to  I'o  line  long. 

Salt-marshes  or  near  sand  dunes  or  beaches,  Monterey  Co.  to  Humboldt  Co. 
North  to  Alaska. 

Locs. — Eureka,  Tracy  119014;  Lake  Pilarcitos,  San  Mateo  Co.,  Bavy  758;  Poiut  Lobos, 
San  Francisco,  Dax-y  40i0;  Monterey,  Ferguson  277.  Var.  tracyi  Jepson  n.  var.  Inflorescence 
densely  capitate. — Sand  dunes,  Eureka,  Trac^i   (type). 

Rcfg — JuNCUS  i.ESEURU  Bol.  Proc.  Cal.  Acad.  2:179  (1863),  type  loc.  San  Francisco  Bay 
region,  Bolander;  Buch.  in  Engler,  Pflzr.  4-^';:147,  fig.  75  (1906)".  J.  baltif^m  Willd.  subsp. 
pacificus  Engelm.  Trans.  St.  Louis  Acad.  2:448  (1866),  490  (1868).  J.  brewcri  Engelm. 
Trans.  St.  Louis  Acad.  2:440  (1866),  type  loc.  Monterey,  Brewer  651,  is  merely  a  very  slender 
form.     Var.  tkacyi  Jepson. 
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4.  J.  balticus  Willd.  Wire  Rush.  (Fig.  38f,  g.)  Plants  caespitose,  grass- 
like, 1  to  31/2  feet  high ;  stems  strict,  terete  or  sometimes  compressed,  mediumly 
stout,  sulcately  channeled ;  panicle  lateral,  lax,  many-flowered,  its  branches  dis- 
posed to  be  seciind ;  perianth  segments  lanceolate,  acuminate,  greenish,  IVo  to  21/^ 
lines  long,  sometimes  faintly  lined  with  purple  inside  the  white  scarious  margins; 
inner  segments  a  little  shorter  and  less  pointed  or  obtuse;  capsule  equaling  or 
shorter  than  the  perianth,  ovoid,  acute ;  seeds  shortly  oblong-cylindric,  obscurely 
apiculate  and  faintly  striate  longitudinally,  14  to  %  line  long. 

Widely  sjjread  throughout  California.    America,  Europe. 

Locs. — Gazelle,  Shasta  Valley,  Goldsmith  l(i;  Calistoga,  Jcpson  7664;  Petalunia,  Davy 
4051;  Little  Oak,  Solano  Co.,  Jtpson;  Moutezunia  Hills,  Solano  Co.,  Jcpson;  Carmel,  Fergu- 
son 284;  Avery  Sta.,  Calaveras  Co.,  A.  L.  Grant  4d;  Bhoenix  Lake,  Souora,  A.  L.  Grant  58; 
Middle  Camp,  Tuolumne  Co.,  Jepson  6454;  Bakersfield,  Lfclccnby;  Tulare  Co.,  Davy  2447 
(stout,  intergrade  to  J.  tcxtilis  Buch.)  ;  Owens  Lake,  Jepson  5116;  Afton,  Mohave  Desert, 
Parish  9802;  Barstow,  Jepson  4798;  Mecca,  Parish  8455;  Lytle  Creek,  San  Bernardino,  Parish 
8013.     In  desert  spms.  the  capsules  are  usually  longer  than  the  perianth. 

Var.  montanus  Engelm.  Lower,  the  stems  more  slender,  sometimes  flattened ;  panicle  very 
small. — Montane:  Medicine  Lake,  Mt.  Hoffman,  Goldsmith  31,  34;  Carson  Pass,  Jepson  8097; 
Sonora  Pass,  A.  L.  Grant  133;  Seelys  Flats,  San  Bernardino,  Parisli  (very  similar  to  the 
Goldsmith  spms.). 

Eefs. — JuNCUS  B.4.LTICUS  Willd.  Berlin  Mag.  3:298  (1890),  type  loc.  shores  of  the  Baltic 
Sea  at  Warnemiinde,  Germany.  Var.  montanus  Engelm.  Trans.  St.  Louis  Acad.  2:441 
(1866),  type  loc.  "western  plains  and  mountains"  of  the  U.  S. 

5.  J.  textilis  Buch.  Indian  Rush.  (Fig.  38h,  i.)  Similar  to  J.  balticus; 
stems  much  shorter,  3  to  6  feet  high,  very  finely  channeled ;  panicle  with  longer 
branches ;  bractlets  and  perianth  coneolorous  mostly ;  inner  perianth  segments 
obtuse. 

Southern  California. 

Locs. — San  Fernando  Mission,  Parish;  'Waterman  Caiion,  San  Bernardino,  Parish  8012 
(this  is  exactly  the  same  as  Parish  8013,  same  station,  distributed  as  J.  leseurii  Bol.) ;  Fall- 
brook,  Parish;  CoahuiUa  Valley,  D.  P.  Barrows;  Catalina  Isl.  ace.  Buchenau. 

Eefs. — JuNCus  TE.XTiLis  Buch.  Abh.  Nat.  Vcr.  Brem.  17:336,  t.  <i  (1902).  J.  leseurii  Bol. 
var.  elatus  Wats.  Bot.  Cal.  2:205  (1880),  based  on  spms.  from  San  Gabriel  Canon  (Brewer) 
and  Los  Angeles  (Wood). 

6.  J.  mexicanus  Willd.  Stems  slender,  grass-like,  usually  compressed,  often 
contorted ;  ba.sal  sheaths  usuall.v  ])caring  a  seapiform  blade ;  panicle  small ;  outer 
perianth  segments  narrowly  lanceolate ;  capsule  ovate,  long-beaked. 

Death  Valley  region  and  southerly  through  Southern  California  to  Mexico. 

Locs. — Texas  Spr.,  Funeral  Mts.,  Jepson  6878;  Bloomington,  San  Bernardino  Co.,  Parish 
4727. 

Eefs.— JuNcns  mexicanus  Willd.:  E.  &  S.  Syst.  Veg.  7:178  (1829).  J.  halticus  var. 
mexicanus  Ktze.  Eevis.  Gen.  3=:320  (1898).  J.  compressus  H.B.K.  Nov.  Gen.  et  Sp.  PI.  1:235 
(1815),  not  Jacq.  J.  balticus  f.  mexicaniis  Parish,  Muld.  6:119  (1901). — Parish  discusses  the 
specific  validity  of  J.  mexicanus  Willd.  and  makes  a  strong  argument  against  it. 

7.  J.  patens  Mey.  Common  Rush.  (Fig.  39a.)  Stems  slender,  densely 
tufted,  11  o  to  3  feet  liigh,  erect,  terete;  root.stock  creeping;  sheaths  rarely  awn- 
tipped  ;  panicle  lateral,  lax,  many-flowered ;  perianth  1  line  long,  pale  or  brown- 
ish, its  segments  lanceolate  or  broadly  subulate,  spreading  in  fruit;  stamens  6; 
anthers  14  line  long,  about  14  as  long  as  the  filaments;  capsule  sub-globose,  slightly 
angled,  obtuse,  apiculate,  a  little  shorter  than  the  perianth ;  seeds  apiculate  witli 
a  minute  white  appendage  or  none. 

A  common  species,  in  marshy  or  springy  ground,  coastal  region  from  Santa 
Barbara  Co.  to  Del  Norte  Co.    North  to  Wa.sbington. 

Locs. — Mt.  Hermon,  Santa  Cruz  Co.,  Sowe ;  Mill  Valley,  Blasdale ;  Suisun  Marshes,  Jepson ; 
Wild  Horse  Caiion,  Vaca  Mts.,  Jepson  2455;  Santa  Eosa,  Heller  5680;  Kneeland  Prairie, 
Humboldt  Co.,  Tracy  3848. 

Eefs. — JuNCUs  P.\TENS  Mev.,  Svnops.  Luzul.  28  (1823),  type  loc.  Monterer,  Hae7\lce;  Buch. 
in  Engler,  Pflzr.  43'!:131,  fig.  "71  (1906). 


Fig.  38.  a.  JuNCUS  acutus  L.  var.  sphaerocakpus  Engelm.,  inflorescence,  X  1  ;  6,  perianth 
and  capsule.  X  9.  c,  J.  coopem  Eugelm.,  perianth  and  capsule,  X  0.  d,  J.  leseukii 
Bolauder,  inflorescence,  X  1 ;  e,  perianth  and  capsule,  X  5.  /,  J.  bai.ticus  Willd.,  inflor- 
escence, X  1 ;  ff,  perianth  and  capsule,  X  8.  h,  J.  textilis  Buch.,  inflorescence,  XI;  i, 
perianth  and  capsule,  X  7. 


Fig.  39.     a,  JUNCUS  PATENS  Mey.,  P";>^°^|jJ^"„^.f  ^x  i'^'  i,  p;;ia,ith 'and  capsule, 
^  ower  portiou  of  plant,   XI;   c    '^fl°f'=«^™,);:  f  ''-.^Jx,  and  capsule,   X  o; 

I  ^^..^i5:"');:^12;^^ngeltUi^  »^-psule,  X  5. 
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8.  J.  efifusus  L.  Bog  Rush.  (Fig.  39b-d.)  Similar  in  habit  to  J.  patena 
but  stamens  and  perianth  segments  smaller  and  not  so  spreading ;  stems  terete, 
2  to  4  feet  high ;  inner  sheaths  tipped  with  a  short  awn ;  panicle  slender,  usually 
dilifuse,  many-flowered;  perianth  pale  brown,  1  line  long,  the  segments  lanceolate, 
acute,  equaling  the  capsule ;  capsule  obovoid  or  even  broadly  clavate,  obtuse  or 
retuse,  triangular ;  stamens  3,  anthers  equaling  the  filaments ;  seeds  apiculate. 

Common  in  springy  spots  or  bogs,  forming  very  dense  or  heavy  clumps  on 
hillsides  or  valley  flats;  Coast  Ranges,  Sierra  Nevada  and  Southern  California; 
also  distributed  widely  throughout  the  north  temperate  regions  of  both  the  Old 
and  the  New  World.    Also  called  Sugar  Grass. 

Loes. — Santa  Ana  River,  San  Bernardino  Co.,  Parish;  Berkeley,  Jepson  3072;  Angwing, 
Howell  Mt.,  Jepson;  Eureka,  Tracy  2548;  La  Moine,  Sacramento  River,  Goldsmith  11;  Sisson, 
Jepson  6156;  Middle  Camp  near  Confidence,  Tuolumne  Co.,  Jepson  6452;  Center  Camp, 
Tuolumne  Co.,  A.  L.  Grant  556;  Yosemite  Valley,  Bolander.  The  spms.  cited  represent  the 
usual  stoutish  form  of  the  species  in  California  and  doubtless  answer  to  the  var.  paeificus 
Fern.  &  Wieg.  Rhod.  12:89  (1910).  The  typical  J.  effusus  L.  of  Europe  does  not  occur  in 
America  ace.  Fernald  and  Wiegand. 

Var.  exiguus  Fern.  &  Wieg.  Very  slender ;  sheaths  pale ;  tlowers  very  small,  pale. — 
Yosemite  Park;  Widow  Creek,  Mt.  Shasta,  Goldsmith  36.  Var.  gracilis  Hook.  Culms  rigid, 
wiry;  perianth  segments  with  lateral  dark-browTi  bands. — Mt.  Sanhedrin  and  north  to  British 
Columbia. 

Var.  brunneus  Engelm.  Nigger  Heads.  Panicle  usually  very  short,  and  compact ;  perianth 
and  capsule  dark  brown. — Coast  form :  Eureka,  Humboldt  Co.,  Tracy  1221 ;  Pt.  Benicia,  Marin 
Co.,  Michener  4"  Bioletti;  Lobos  Creek,  San  Francisco,  Kellogg;  Palo  Alto,  Congdon;  Carmel, 
Ferguson  301. 

Refs. — JuNCUS  EFFUSUS  L.  Sp.  PI.  326  (1753),  type  European.  Var.  exiguus  Fern.  & 
Wieg.  Rhod.  12:87  (1910),  type  loc.  Yosemite  Valley,  Bolander  4949.  Var.  gr.-vcius  Hook. 
Fl.  Bor.  Am.  2:190  (1840),  type  loc.  "N.  W.  Coast.  Columbia.  Douglas.  Dr.  Scouler."  Var. 
BRUNNEUS  Engelm.  Trans.  St.  Louis  Acad.  2:491  (1868),  type  loc.  salt  marshes  near  San 
Francisco.     Var.  acmidans  Bueh.  in  Engler,  Pflzr.  4™:  136   (1906). 

9.  J.  drummondii  E.  Mey.  (Fig.  39e-g.)  Densely  eaespitose ;  stems  slender, 
terete,  6  to  1.5  inches  high;  inner  sheaths  bristle-tipped;  spathe  %  to  %  inch 
long,  equaling  or  exceeding  the  inflorescence ;  perianth  segments  3  lines  long, 
with  brown  margins,  lanceolate,  acute,  the  inner  a  little  shorter ;  capsule  brown, 
oblong,  retuse,  nearly  equaling  the  perianth ;  seeds  ovate,  caudate  at  both  ends, 
brown. 

High  montane,  7000  to  9000  feet.  Sierra  Nevada  from  Tulare  Co.  to  Siskiyou 
Co.    Northward  to  Alaska ;  also  in  the  Rocky  Mts. 

Locs. — Mineral  King  (ace  Coville)  ;  Lake  Ahiguita,  Madera  Co.,  Congdon;  Mono  Trail, 
Bolander  5096;  Calaveras  Big  Trees,  HiUehrand  2337;  Sonora  Pass,  A.  L.  Grant  432;  Dead- 
man  Creek,  Tuolumne  Co.,  Jepson  6569;  Soda  Springs  Canon,  Kennedy  Lake,  A.  L.  Grant  483; 
Mt.  Tallac,  Jepson  8146;  Mt.  Shasta,  Brewer  1383.     Orca,  Alaska,  Jepson  450. 

Refs. — J  UNCUS  DRUMMONDII  E.  Mey.  in  Ledebour,  Fl.  Ross.  4:235  (1853),  type  loc  islands 
of  Karaginsk  (Mertetis)  and  Unalaska  {Chamisso  and  Esclischoltz)  ;  Buch.  in  Engler,  Pflzr. 
436:142,  fig.  73  (1906).  J.  comprcssus  var.  suhtriflorus  E.  Mev.  Linnaea,  3:368  (1828),  type 
loc.  Unalaska.  J.  suhtrifiorus  Cov.  Cont.  IT.  S.  Nat.  Herb.  4:208  (1893).  Var.  humilis 
Engelm.  Trans.  St.  Louis  Acad.  2:445  (1866),  type  loc.  Mt.  Shasta,  Brewer,  is  simply  a  reduced 
form. 

10.  J.  parrjd  Engelm.  (Fig.  39h.)  Caespitose ;  stems  filiform,  3  to  6  inches 
high;  inner  sheaths  leaf-bearing,  the  leaves  sulcate  at  base,  terete  above,  much 
shorter  than  the  stems ;  ligules  none  or  obscure ;  spathe  exceeding  the  inflores- 
cence, •'^4  to  1  inch  long ;  perianth  segments  3  lines  long,  more  or  less  tinged  with 
brown,  lanceolate-acuminate,  or  the  inner  obtuse ;  capsule  oblong  or  narrowly 
oblong,  acute,  about  equaling  or  a  little  exceeding  the  perianth ;  seeds  as  in  J. 
drummondii. 

Tliin  soil  drift  or  alpine  meadowlets  on  granite  slopes.  Sierra  Nevada,  6000 
to  12,500  feet.    Northward  to  British  Columbia,  east  to  the  Rocky  Mts. 

Locs. — Mt.  Whitney,  Jepson  1079;  Lake  Merced,  Yosemite  Park,  Jepson  4408;  Little 
Yosemite,  Jepson  4399 ;  Lambert  Dome,  Jepson  3250 ;  Silver  Lake,  Lassen  Co.,  Baker  ^  Nut- 
ting; Soda  Springs  CaJion,  Kennedy  Lake,  A.  I..  Grant  491;  Mt.  Tallac,  Jepson  8146a;  Mt. 
Shasta,  Jepson;  Medicine  Lake,  Siskiyou  Co.,  Goldsmith  35. 
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Eef.— JUNCUS  PARRYI  Engelm.  Trans.  St.  Louis  Acad.  2:466  (1866),  491  (1868),  tji>e  loc. 
Colorado,  Pati-y  360. 

11.  J.  bufonius  L.  Toad  Rush.  (Fig.  40a,  b.)  Steins  1  to  6  (or  rarely  to 
10  or  14)  inches  high,  terete,  brauehiug  from  the  base,  leafy;  leaves  narrow, 
usually  revolute  and  bristleforin ;  inflorescence  a  dicliotomous  cyme ;  flowers  soli- 
tary and  remote  to  closel.y  seeiind  or  even  snb-capitate ;  perianth-segments  1% 
to  21/2  lines  long,  long  acuminate,  greenish  with  white  scarious  margins,  exceeding 
the  capsule:  capsule  oblong,  obtuse  or  truncatish. 

A  common  species  in  wet  places  or  dried  up  pools,  throughout  California. 
Very  variable  in  size  and  aspect.  Widely  spread  over  the  whole  earth  ace.  to 
Buchenau. 

Locs. — Coast  Ranges:  Yreka,  Butler  8,  792,  874;  Shasta,  F.  W.  Morse;  Mendocino  City, 
Bolandcr;  Ft.  Bragg,  W.  C.  Mathevs;  Napa  Valley,  Jepson;  Vacaville,  Jepson;  Novato,  Marin 
Co.,  Jepson  90.37;  Carmcl,  Ftrfiu.'<on  292.  Sierra  Nevada:  Jess  Valley,  Modoc  Co.,  Jepson 
79.53;  Jackson,  Honsai  627a;  Table  Mt.,  Tuolumne  Co.,  Jepson  6425;  Yosemite,  Jepson  8368. 
Southern  California:  Victorville,  Parisli  10572;  Bear  Valley,  San  Bernardino  Mts.,  Parish; 
Strawberry  Valley,  Mt.  San  Jacinto,  Hall  2076;  La  Mesa,  San  Diego  Co.,  Jepson  6691. 

Var.  halophilus  Fern.  &  Buch.  Stems  stout,  short.;  inner  perianth  segments  obtuse,  little  if 
at  all  exceeding  the  capsule. — Santa  Ch'uz  Tsl.  ace.  Parish   (Muld.  6:117). 

Refs. — JuNCUS  BUFONIUS  L.  Sp.  PI.  328  (1753),  type  European.  Var.  halophilus  Fern. 
&  Buch.  Rhod.  6:39  (1904),  type  loc.  Quebec. 

12.  J.  sphaerocarpus  Nees.  Very  similar  to  J.  bufonius  but  smaller;  stems 
densely  tufted,  l^^  to  2  inches  high;  branches  2  to  4-flowered ;  perianth  segments 
subeqnal.  equaling  or  exceeding  the  perianth;  capsule  elliptic  or  "globose." 

Moist  flats  in  the  valleys  or  mountains.  California  east  to  Arizona  and  north 
to  Idaho.    Rarely  collected  with  us. 

Locs. — Shackelford  Creek,  w.  Siskiyou  Co.,  Butler  1742;  Antioch,  Davy  948;  Bear  Valley, 
San  Bernardino  Mts.,  Ptirisli. 

Ref. — JuNCUs  SPHAEROCARPUS  Nees,  Flora  1:521  (1818'). 

1.3.  J-  triformis  Engelm.  Dwarf  Rush.  (Fig.  40c.)  Stem  almost  none, 
bearing  several  erect  filiform  scape-like  peduncles  2  to  4  inches  high ;  leaves  an 
inch  or  less  long,  filiform ;  flowers  usually  3  to  7  in  a  small  head ;  perianth  brown- 
ish, 1  to  11 2  lines  long;  segments  narrowly  lanceolate,  acuminate,  nearly  equal, 
a  little  exceeding  the  3  .stamens  and  the  capsule ;  capsule  obovate,  obtuse,  apicu- 
late ;  style  exserted  with  elongated  stigmas. 

Mountains,  200  to  6200  feet.  North  Coast  Ranges  and  Sierra  Nevada.  Infre- 
quent or  overlooked.    North  to  Oregon  and  Washington. 

Locs. — Ft.  Seward,  Humboldt  Co.,  Tracy  4431;  Lakeport,  Lake  Co.,  Mary  K.  Curran; 
Cliowcliilla  River  bed,  Congdm  ;  North  Fork  Kings  River,  Hall  cf-  Chandler  558.  Var.  stylosus 
Engelm.  (Fig.  40d.)  Styles  very  long. — DeLong's  Ranch,  Yosemite  trail,  Bolander  4864; 
Chowchilla  River,  Mariposa  Co.,  Congdon;  Lake  Merced,  Yosemite  Park,  Jepson  4414.  Var. 
brachystilus  Engelm.  (Fig.  40e.)  Styles  short. — California  north  to  Washington. — Ukiah, 
Bolander  4646;  Howell  Mt.,  Traey  1555,  1534a.  Var.  unlflorus  Engelm.  (Fig.  40f,  g.) 
Plants  very  small  (%  to  1  inch  high)  ;  scapes  1-flowered. — Alt.  20  to  6000  feet. — Gampo,  San 
Diego  Co.,  Parish  10815;  Surprise  Lake,  Mt.  San  Jacinto,  Eeed  2481;  Bear  Valley,  Parish 
1859;  Vacaville,  Jepson  1205;  Long  Valley,  Mendocino  Co.,  Bolander  4691;  Buck  Mt.  ace. 
Tracy. 

Refs. — JUNCUS  TRIFORMIS  Engelm.  Trans.  St.  Louis  Acad.  2:488  (1868)  and  492  (1868), 
type  from  California.  Var.  stylosus  Engelm.  I.e.  492,  type  loc.  Y'osemite  Valley,  Bolander. 
Var.  brachystilus  Engelm.  I.e.  493,  type  loc.  Ukiah,  Bolander;  Buch.  in  Engler,  Pflzr. 
430:258,  fig.  119  A-L  (1906).  Var.  UNIFLORUS  Engelm.  I.e.  493,  based  on  spms.  by  Hillebrand 
(Sierra  Nevada)  and  Bolander  (upper  Tuolumne  River  and  Anderson  Valley).  J.  triformis 
var.  hraehystilu-s  f.  uniflmiis  Buch.  I.e.  fig.  119  M-Q.  J.  saginoidcs  Engelm.  I.e.  493.  J.  uncialis 
Greene,  Pitt.  2:105    (1890),  type  loc.  Suisun,  Greene;  Buch.  I.e.  fig.  120   (1906). 

14.  J.  tenuis  Willd.  (Fig.  41a,  b.)  Stems  caespitose,  slender,  erect,  1  to  2 
feet  high,  leafy  at  base ;  leaves  very  fine,  shorter  than  the  stem ;  involucral  bract 
exceeding  the  loose  panicle ;  perianth  segments  pale,  narrowly  lanceolate,  acumi- 
nate, 1%  to  2  lines  long,  spreading  in  fruit  and  equaling  or  usually  exceeding 
the  ovate  refuse  greenish  capsule;  .seeds  with  a  white  appendage  at  each  end. 

Dry  valley  flats,  TjO  to  4200  feet.  Southern  California  north  to  Oregon.  A 
common  species  throughout  the  United  States  and  western  Europe. 


Fig    40.      a,   JUNCUS   BUPONIUS    L.,    liabit      XI-    h     n,n-;.„,*l  1 

J.  TWFORMis  Engelm  •  habit    vi:?        '        P"'«"*''  'i"'!  capsulo,  x  9.     c, 
'■•apsule,   X9.  .,  var.  nn^r  As™  us  F,Zu    ^^^■'^"■^"f,  E"l?elm.,  perianth  and 


Fig.  41.  a,  Jutfcus  TENUIS  Wind.,  inflorescence,  X  1 ;  i,  perianth  and  capsule, 
X  7.  c,  J.  FALCATUS  E.  Mey.,  habit,  X  % ;  d,  inflorescence,  X  1;  e,  perianth 
and  capsule,  X  6. 
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Locs. — Monterey,  Brewer  611;  Cannon,  Solano  Co.,  Jepson  6786;  Conn  Valley,  Jepson  40a; 
Anderson  Valley,  Bolander  4809;  Eureka,  Tracy  3749,  3986;  Shackelford  Creek,  w.  Siskiyou 
Co.,  Butler  1697;  Shasta  Valley,  Butler  1422;  Soulsbyville,  Jepson  7685;  Yosemite  Valley, 
Jepson  4392,  8364. 

Var.  congestus  Engelm.  Inflorescence  congested  or  subcapitate. — Central  California  coast 
and  middle  altitudes  in  the  Sierra  Nevada:  Eureka,  Traoy  1172;  Hopland,  Jepson  7626;  Santa 
Eosa,  Keller  5634;  upper  Conn  Valley,  Jepson  40b;  Alderney,  Marin  Co.,  Jepson  8269;  Carmel, 
Ferguson  296 ;  West  Berkeley,  Davy  748 ;  Yosemite,  Bolander  6037 ;  Confidence,  Tuolumne  Co., 
Jepson  7699. 

Befs. — JUNCUS  TENUIS  Willd.  Sp.  PI.  2:214  (1799),  type  loc.  Boreal  America.  Var.  con- 
gestus Engelm.  Trans.  St.  Louis  Acad.  2:450  (1866),  based  on  spms.  from  San  Francisco 
(Bolander),  Monterey  (Brewer),  and  Colorado  (Hall).  J.  tenuis  var.  ocoidentalis  Gov.  Proc. 
Biol.  Soe.   Wash.  10:'l29   (1896).     J.  occidentalis  Wiegand,  Bull.  Torr.  Club,  27:521    (1900). 

15.  J.  falcatus  Mey.  (Fig.  41e-e.)  Stems  subterete  or  a  little  compressed, 
6  to  9  inches  high,  more  or  less  leafy,  terete;  rootstoek  slender,  creeping;  leaves 
usually  equaling  or  exceeding  the  stems,  ly^  lines  wide,  not  ribbed  by  transverse 
septa ;  flowers  in  dense  many-flowered  terminal  heads,  the  heads  usually  solitary ; 
involueral  bract  about  equaling  the  inflorescence ;  perianth  segments  2  lines  long, 
roughened,  dark  brown,  with  a  broad  green  midvein ;  capsule  triangularly  ovate, 
obtuse,  mucronate;  seeds  large  (1^4  line  long),  with  a  whitish  or  as  if  membranous 
coat. 

Coast  region,  in  .sand-dunes  or  sandy  soil,  from  Monterey  Co.  to  Humboldt 
Co.    North  to  Alaska;  Japan,  Australia. 

Logs. — Santa  Cruz  Mts.,  Brewer  1581 ;  Lone  Mt.,  San  Francisco,  Bolander;  Samoa  sand- 
dunes  near  Eureka,  Tracy  1273.     Unalaska,  Jepson  226. 

Refs. — JuNCUs  FALCATUS  Mey.  Syn.  34  (1823),  type  loe.  Monterey,  Haenke.  Var.  panicu- 
LATUS  Engelm.  Trans.  St.  Louis  Acad.  2:495  (1868),  type  loc.  Mendocino,  Bolander;  heads 
smaller,  in  a  panicle.     J.  oovillei  Piper,  Contr.  IJ.  S.  Nat.  Herb.  11:182   (1906). 

16.  J.  obtusatus  Engelm.  (Fig.  42a-c.)  Stems  subterete  or  a  little  com- 
pressed, 4  to  10  inches  high,  from  a  creeping  rootstoek,  a  little  surpassing  or  about 
equaling  the  narrow  ( 1  line  broad )  leaves ;  sheaths  without  ligules ;  involueral 
bract  exceeding  the  inflorescence;  heads  3  to  5-flowered,  few  in  a  simple  panicle; 
perianth  segments  IV^  to  2  lines  long,  of  equal  length,  the  outer  ovate,  acute, 
brown  nuirgined,  the  inner  very  obtuse,  white-scarious  margined,  shorter  than  the 
capsule ;  capsule  oblong-ovate,  obtuse  or  truncate,  sliortly  apiculate. 

Sandy  banks  of  mountain  streams.  North  Coast  Ranges,  200  to  4000  feet ; 
Sierra  Nevada,  4000  to  9600  feet  (reported  only  from  the  central  region)  ;  San 
Bernardino  Mts.    Noi'th  to  Washington. 

Locs. — Hydesville,  Himiboldt  Co.,  Tracy  2122;  Dinsmore  Ranch,  Buck  Mt.,  Tracy  2871; 
Buck  Mt,  Humboldt  Co.,  Tracy  3915;  Grouse  Creek,  Humboldt  Co.,  Chesnut  #  Drew;  Thistle 
Sprs.,  Mt.  Sauhedrin,  Heller  5994;  Lake  Co.,  A.  B.  Simonds;  Sonora  Pass,  A.  L.  Grant  346; 
Kennedy  Mdw.,  Tuolumne  Co.,  A.  L.  Grant  448a;  Big  Creek,  Big  Oak  Flat  road  to  Yosemite, 
Jepson  8346;  San  Bernardino  Mts.  (ace.  Parish,  PI.  World  20:178). 

Refs. — JuNCUS  OBTUSATUS  Engelm.  Trans.  St.  Louis  Acad.  2:495  (1868),  tvpe  loc.  Mari- 
posa Big  Trees,  Bnlaiidrr;  Buch.  in  Engler,  Pfkr.  430:246,  fig.  115   (1906).' 

17.  J.  canaliculatus  Engelm.  Stems  stout,  terete,  2  to  3%  feet  high  ;  herbage 
pale;  leaves  concave  or  channeled,  almost  equaling  the  stem;  ligules  present; 
panicle  open,  with  8  to  30  heads;  heads  3  to  8  (or  12) -flowered;  perianth  light 
greenish  red,  21/0  lines  long,  the  inner  segments  distinctly  longer ;  anthers  red- 
brown  ;  style  long,  the  stigmas  long  exserted  ;  capsule  ovate,  beaked. 

Stony  stream  banks  or  damp  soil,  from  the  foothills  to  7500  feet,  cismontane 
Southern  C'alifornia,  and  desert  slope  of  the  San  Bernardino  Mts.  Arizona, 
Lower  California. 

Locs. — CHaremont,  ace.  Parish;  Twin  Creek  Falls,  San  Bernardino,  Pari.ih  3962;  Little 
Bear  Valley,  ace.  Parish ;  Witch  Creek,  ace.  Parislu 

Kefs. — JuNCUS  CAN.\LicuLATus  Engelm.  Bot.  Gaz.  7:6  (1882),  type  loc.  Mill  Creek  Caiion, 
San  Bernardino  Mts.,  4000  feet,  S.  B.  #  W.  F.  Parish  1095;  Parish,  Muhl.  6:125  (1910). 
J.  ■mo<,-ro;)/ii/»H.5  Cov. ;   Hall,  Univ.  Cal.  Pubh  Bot.  1:65   (1902). 

IS.  J.  longistylis  Torr.  Stems  tall  (1  to  2  feet  high),  subterete  or  slightly 
compressed ;  leaves  shorter  than  the  stems,  the  sheaths  with  ligules ;  heads  densely 


254  JUNCACEAE 

(usually  2  to  6) -flowered  in  a  short  sparingly  branched  panicle,  exceeding  the 
very  short  involucral  bract ;  perianth  pale,  segments  of  equal  length,  narrow, 
acuminate,  broadly  scarious-margined,  2  lines  long ;  styles  long ;  capsule  equaling 
the  perianth,  triangular  ovate,  obtuse,  mucronate. 

Crest  and  eastern  side  of  the  Sierra  Nevada  from  Mariposa  Co.  north.  New 
Mexico,  Colorado  and  Nebraska  north  to  Saskatchewan. 

Locs. — Mono  Lake,  BoJander  6029;  Kennedy  Mdw.,  Tuolumne  Co.,  A.  L.  Grant  125,  448a; 
Sonora  Pass,  A.  L.  Grant  272;  ne.  Modoc  Co.,  Manninrj  441. 

Eef. — JuNCUS  LONGiSTYLis  Tory.  Bot.  Mex.  Bound.  223  (1859),  type  loc.  "Copper  Mines," 
New  Mexico,  Bigelow. 

19.  J.  latifolius  Buch.  (Fig.  42d,  e.)  Similar  to  J.  longistylis ;  leaves  nar- 
rowly linear-lanceolate,  2  to  31/2  lines  broad,  2  to  5  inches  long;  ligules  absent; 
heads  6  to  10-flowered,  in  a  loose  simple  few-headed  panicle. 

Sierra  Nevada  from  Tulare  Co.  north  to  Siskiyou  Co. ;  also  Oregon  and  Wash- 
ington. ]\Iore  ample  material  may  show  that  this  is  better  disposed  as  a  variety 
of  J.  longistjdis. 

Loes. — Yosemite  Valley,  Bolander  6035;  Sonora  Pass,  A.  L.  Grant  272;  Tallac,  Jepson 
8081 ;  Pilgrim  Creek.  McCloud  Flat,  Goldsmith  1 ;  Medicine  Lake,  Goldsmith  30 ;  Goosenest 
foothills,  Butler  872   (leaves  very  narrow). 

Eefs. — JuNCUs  LATiFOLR's  Bucli.  Monogr.  .Tunoae.  425  (1890).  J.  longisti/lis  var.  lati- 
folius Engelm.  Trans.  St.  Louis  Acad.  496  (1868),  based  on  spms.  by  Bolander  from  Yosemite 
Valley  (6035),  upp<'r  Tuolumne  Eiver,  and  east  slope  of  the  Sierra  Xevada.  J.  orthophyllus 
Gov.  Contrib.  V.  S.  Nat.  Herb.  4:207   (1893). 

20.  J.  supiniformis  Engelm.  Early  leaves  elongated  and  capillary,  floating, 
pale  green,  1  to  2  feet  long;  stems  low,  erect,  terete,  shorter  than  the  subterete 
cauline  leaves ;  ])aniele  simple,  its  3  to  6  small  heads  about  5-flowered ;  perianth 
segments  brownish,  narrowly  lanceolate,  acute,  nerved,  lio  to  2  lines  long. 

In  ponds,  Mendocino  and  Humboldt  cos.    North  to  Washington. 

Eeolog.  Note. — "In  spring  these  ponds  [at  Mendocino  City]  are  completely  covered  with 
the  pale  green  capillary  leaves  of  this  species,  1  or  2  feet  long.  As  the  water  recedes  with  the 
advancing  dry  sea.son,  the  erect  flowering  stems  begin  to  form,  and  a  little  later  the  vestiges 
of  the  decayed  vernal  leaves  cover  the  remaining  mud  with  grayish  spiderweb  like  filaments. ' ' — 
H.  N.  Bolander. 

Locs. — Mendocino  coastal  plain,  Bolander  4767b;  Humboldt  Co.  (ace.  Buchenau  in  Engler, 
Pflzr,  436:174). 

Ref. — JuNcrs  SUPINIFORMIS  Engelm.  Trans.  St.  Louis  Acad.  2:461  (1868),  type  loc.  Mendo- 
cino City,  Bolander  4767. 

21.  J.  mertensianus  Bong.  (Pig.  42f,  g.)  Stems  very  slender,  compressed, 
from  slender  matted  rootstocks,  3  to  6  (or  11)  inches  high;  leaves  very  narrow, 
rather  flattened,  less  than  1  line  wide,  finely  but  obscurely  ribbed  by  transverse 
septa,  tlie  sheaths  with  ligules  :  heads  solitary,  densely  many-flowered,  dark  brown ; 
perianth  1  to  1^  ■>  lines  long,  the  lanceolate  narrowly  acuminate  segments  equaling 
the  obtuse  obovoid  capsule;  anthers  usually  shorter  than  the  filaments;  seeds 
obliquely  obovate,  apiculate  at  apex,  stipitate  at  base. 

Higher  mountains,  4000  to  11,000  feet:  San  Bernardino  Mts. ;  Sierra  Nevada 
north  to  Modoc  Co.,  thence  west  to  Del  Norte  Co.  North  to  Alaska  and  east  to 
Colorado. 

Locs. — Mill  Creek  Falls,  San  Bernardino  Mts.,  Parixli  2522;  Mt.  Silliman,  Ealph  Happing 
425;  Mono  Pass,  Bolander  6039;  Herring  Creek,  Tuolumne  Co.,  A.  L.  Grant  108;  Heather 
Lake,  El  Dorado  Co.,  Jepson  8169;  Sonora  Pass,  A.  L.  Gra>tt  310,  418;  ne.  Modoc  Co.,  Man- 
ning  46(">;  Ash  Creek,  Mt.  Shasta,  M.  S.  Baker;  Lake  Barle,  Del  Norte  Co.,  Davy.  Unalaska, 
Jepson  92,  170, 

Eefs. — JuNcus  iiERTENSiANTS  Bong.  Mem.  St.  Petersb.  ser.  6,  2:167  (1833),  type  loc, 
Sitka,  Alaska,  Mcrtens;  Buch.  in  Engler,  Pflzr,  436:201,  fig.  96   (1906). 

22.  J.  nevadensis  Wats.  (Fig.  43a-c.)  Resembling  slender  forms  of  J. 
phaeocephalus ;  stems  very  slender,  somewhat  compressed,  from  a  slender  creeping 
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Fig.  42.  II,  JuNCUS  OBTt'.s.VTr.s  Eugelin.,  liabit,  X  1  ;  ft,  infloresoence,  X  1;  c,  perianth  and  cap- 
sule, X  6.  (I,  J.  L.\TiFOLn's  Bucli.,  inflorcscpnce,  X  1  ;  f.  perianth  and  capsule,  X  6.  f, 
J.  JIERTENSIANUS  Mey.,  habit,  X  1 ;  jr,  perianth  and  capsule,  X  9. 


Fiff  43.  a,  JuNCUS  NEVADENSis  Wats.,  habit,  X  V2 ;  b,  rlotail  of  kat  witli  li^le, 
X  3;  c,  perianth  and  capsule,  X  6.  d,  J.  bolanderi  Eugelm.,  inflorescence, 
X  1;  e,  perianth  and  capsule,  X  10.  /,  J.  TORREYl  Cov.,  inflorescence,  X  1; 
g,  perianth  and  capsule,  X  5.  /^,  J.  chlorocephalus  Engelm.,  inflorescence, 
XI;  i.  perianth  and  capsule,  X  5. 
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rootstoek,  y.>  to  1  (or  sometimes  2)  feet  high;  leaves  teretish,  very  narrow  (14  to 
1/0,  rarely  1  line),  more  or  less  distinctly  knotted  by  internal  transverse  parti- 
tions ;  ligules  present ;  heads  small,  2  to  7  in  a  sliort  open  panicle,  sparsely  flow- 
ered ;  perianth  segments  very  dark  brown,  lanceolate,  acuminate,  VA  to  2  lines 
long;  anthers  longer  than  the  filaments;  stigmas  long  exserted;  capsule  oblong, 
abruptly  acute  anil  beaked,  nearly  equaling  tlie  perianth. 

Higher  mountains,  5000  to  9000  feet :  Sierra  Nevada ;  south  to  the  San  Jacinto 
and  San  Bernardino  mountains.  North  to  British  Columbia.  Marked  by  its  very 
narrow  and  erect  strongly  septate  leaves  with  prominent  ligules. 

Locs. — Round  Valley,  Mt.  San  Jacinto,  Charlotte  M.  Wilder  924;  Bear  Valley,  San  Ber- 
nardino Mts.,  Parish  3788;  Volcano  Creek,  upper  Kern  River,  Hall  4'  Babcock  5425;  Tuolumne 
Soda  Sprs.,  Bolan-dcr  5062 ;  Yoscniite  trail,  BoJandcr  6041 ;  Eagle  Peak  Mdws.,  Yosemite, 
Jepson  4375;  Stanislaus  Peak,  A.  L.  Grant  527;  Tahoe,  Jepson  7736;  Sierra  Valley,  Hall  cf 
Babcocl-  4477;  Honey  Lake  Valley,  Davy  3279;  Dixie  Valley,  Lassen  Co.,  Baker  ^  Nutting; 
Willow  Creek,  Modoc  Co.,  Baker  4'  Nutting;  Joseph  Creek,  Warner  Mts.,  Smith  110;  Medi- 
cine Lake,  Goldsmith  35a  (det.  Coville).     Brockway,  Lake  Tahoe,  Nev.,  Jepson  7750. 

Refs. — JuNCUS  NEVADENSis  Wats.  Proc.  Amer.  Acad.  14:303  (1879);  Bueh.  in  Engler, 
Pflzr.  4"°: 203,  fig.  97  (1906).  J.  phaeocephalus  var.  gracilis  Engelm.  Trans.  St.  Louis  Acad. 
2:209  (1868),  based  on  spms.  from  the  Mariposa  Grove  (Bolander,  Hillebrand),  upper 
Tuolumne  River  {Breu-er  1709,  1760,  2339.  Bolander  5062),  and  Mono  Pass,  Bolandrr  6013. 
J.  aseptii-s  Engelm.;  Parish,  Muhl.  6:123  (1910),  U-pe  loc.  Bear  Valley,  San  Bernardino  Mts., 
Parish  1439. 

23.  J.  bolanderi  Engelm.  (Fig.  43d,  e.)  Stems  slender,  terete,  1  to  2% 
feet  high,  a  little  exceeding  or  about  equaling  the  terete  strongly  septate  leaves ; 
ligules  of  the  sheaths  conspicuous;  heads  subglobose,  very  dark,  usually  2  or  3 
in  a  close  cluster,  very  many  flowered ;  perianth  segments  reddish  brown,  nar- 
I'owly  lanceolate,  acuminate  and  setaceous,  li-o  lines  long,  exceeding  the  capsule ; 
capsule  elavate-oblong,  obtuse,  apieulate ;  seeds  obovate,  apieulate  at  each  end. 

Swamps,  North  Coast  Ranges.    North  to  southwestern  Oregon. 

Locs. — Crescent  City,  Davi/  5942;  Humboldt  Co.  (ace.  Buehenau  in  Engler,  Pflzr.  43g:186)  ; 
Comptche,  Harriet  Walker  348;  Ft.  Bragg,  W.  C.  Mathews  211;  Ukiah,  Heller  5837;  Elk  Mt., 
n.  Lake  Co.,  Tracy  2284;   Asti,  Sonoma  Co.,  Jepson  7648;   Glen  EUen,  Sonoma  Co.,  Bioletti. 

Var.  riparius  Jepson  n.  var.  Heads  smaller,  lighter-colored,  5  to  9  in  a  loose  panicle; 
perianth  segments  less  setaceous. — Lower  Sacramento  River  near  Rio  Vista,  Jepson  29a. 

Refs. — JuNCUS  BOLAKDEia  Engelm.  Trans.  St.  Louis  Acad.  2:436  (1866),  470  (1868),  type 
loc.  Mendocino  City,  Bolander.     Var.  riparius  Jepson. 

24.  J.  torreyi  Cov.  (Pig.  43f,  g.)  Tall  coarse  plants  with  slender  creeping 
rootstocks ;  stems  stout,  terete,  I14  to  2  feet  or  more  high ;  leaves  terete,  straight 
and  rigidly  spreading,  the  transverse  septa  very  distinct ;  Hgules  jjresent ;  inflor- 
escence terminal ;  flowers  many  in  large  dense  heads  wliich  form  a  compact  capi- 
tate cluster  or  condensed  panicle,  the  cluster  subtended  by  a  long  pointed  sheath ; 
perianth  light  brown.  4  to  5  lines  long,  its  segments  lanceolate-subulate,  exceeding 
the  narrow  pointed  golden  capsule. 

Damp  places.  Southern  California.  East  to  Texas,  tlienee  far  east  to  the 
Atlantic  and  north  to  British  Columbia.  Well  distinguished  by  its  large  dense 
heads,  by  its  very  narrow  and  rigid  perianth  segments  and  by  its  slender  golden 
capsule. 

Locs. — Los  Angeles  River,  Braunton  559;  Orange,  S.  B.  4'  "'•  P-  Parish  1593;  San  Ber- 
nardino VaUey,  Parish  7153;  Dixieland,  Imperial  Valley,  Parish  9039;  Mecca,  Parish  8619; 
Silver  Caiion,  Wliite  Mts.,  Jepson  7418;  Bakersfield  (ace.  Coville). 

Refs. — JuNcus  TORREYI  Cov.  Bull.  Torr.  Club  22:303  (1895).  J.  nodosus  L.  var.  mega- 
cephalus  Torr.  Fl.  N.  Y.  2:326  (1843),  type  loc,  shores  of  Lake  Ontario,  Gray;  Cov.  TJ.  S. 
Nat.  Herb.  4:207  (1893).  J.  megaceplialus  Wood,  Classbook  Bot.  ed.  2:724  (1861),  not 
Curtis. 

25.  J.  chlorocephalus  Engelm.  (Pig.  43h.  i.)  Stems  low  and  slender  (8  to 
15  inches  high),  terete,  from  a  slender  rootstoek;  leaves  narrow  (less  than  a  line 
wide),  the  sheaths  with  ligules;  heads  1  or  2,  many  flowered;  perianth  pale  and 
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scarious;  segments  2  lines  long,  obtuse  or  acute;  style  exserted ;  capsnl"  shorter 
than  the  perianth. 

Sierra  Nevada,  6400  to  8400  feet,  from  Nevada  Co.  to  JIariposa  Co. 

Locs.— Donner  Pass,  HeUer  7178;  Fallen  Leaf,  El  Dorado  Co.,  Hall  8776;  Eagle  Mdw., 
Tuolumne  Co.,  A.  L.  Grant  378;  Cascade  Creek,  upper  Stanislaus  River,  Jepson  6.530;  Ken- 
nedy Lake,  A.  L.  Grant  205;  Lake  Tenaya,  Yosemite,  Hall  3636;  Yosemite  Falls,  Bolander ; 
Little  Y'osemite,  Jepson  3161. 

Ret". — JuNCUS  t'HLOROCEPHALUS  Engelm.  Trans.  St.  Louis  Acad.  2:485  (1868),  type  loc. 
"higher  mts.  of  California"  (=  Sierra  Nevada),  Hillchrand  2338. 

26.  J.  dubius  Engelm.  (Fig.  44a-c.)  Stems  very  slender,  compressed,  2  to 
4  feet  high,  from  .stout  horizontal  rootstocks;  leaves  narrow  (1  line  broad)  but 
rigid,  73  to  nearly  as  long  as  the  stems,  coarsely  septate ;  panicle  compound, 
diffuse,  3  to  12  inches  long ;  heads  6  to  20-fiowered,  uumerous ;  perianth  brown 
or  brownish,  lio  to  2  lines  long,  the  segments  lanceolate,  acuminate;  anthers 
elongated,  rather  exceeding  the  filaments;  capsule  narrowly  oblong,  acuminate, 
slightly  longer  than  the  perianth ;  seeds  abruptly  apiculate  at  each  end,  I'etieu- 
late,  brownish. 

Mariposa  Co.  to  SieiTa  Co.  The  leaves  suggest  diminutive  bamboo  fishing  rods. 

Loes. — Y'osemite  Valley,  Jepson  100a;  Sierra  Valley,  Jepson  8043.  A  local  and  little 
known  species,  known  to  us  in  typical  form  only  from  Mariposa,  and  Sierra  cos.  but  probably 
occurring  elsewhere  in  the  Sierra  Nevada,  especially  southward.  It  is  similar  in  aspect  to 
J.  oxymeris  but  the  leaves  are  narrow  and  compressed,  very  strongly  or  even  coarsely  septate, 
and  the  sheaths  are  ligulate.  The  following  do  not  have  the  leaves  coarsely  septate  nor  as 
rigid  as  in  the  type,  but  agree  otherwise:  Hcteh-Hetehy,  Jepson  3416;  Middle  Camp, 
Tuolumne  Co.,  A.  L.  Grant  4  (det.  Coville)  ;  Yankee  Hill,  Colimibia,  Jepson  6453. 

Ref. — JUNCUS  DUEies  Engelm.  Trans.  St.  Louis  Acad.  2:459  (1868),  type  loc.  Mariposa 
Big  Trees,  Bolander  6032. 

27.  J.  rugulosus  Engelm.  (Fig.  44d,  e.)  Very  closely  allied  in  haliit  and 
character  to  J.  dubius ;  stems  stouter,  li/o  to  3  feet  high,  sharply  and  minutely 
transverse-rugulose ;  leaves  strongly  septate,  attenuate  into  a  flagellate-filif orm 
tip;  panicle  4  to  9  inches  long;  heads  small,  4  to  6-flowered ;  perianth  I14  to  li/o 
lines  long,  its  segments  oblong-lanceolate,  aciuninate ;  filaments  l^/o  to  2  times 
as  long  as  the  anthers ;  capsule  oblong  and  acuminate,  or  lanceolate  or  broadly 
subulate,  prismatically  and  sharply  triangular,  slightly  exceeding  the  perianth. 

Damp  meadow  land  or  marshes,  southern  ilohave  Desert  through  the  valleys 
of  cismontane  Sotithern  ('alifornia  to  San  Diego.  This  differs  from  J.  dubius, 
aside  from  the  wrinkled  epidermis,  only  in  the  relative  length  of  the  anthers 
which  is  not  an  absolute  character. 

Locs. — Victorville,  Parish  10564;  Lone  Pine  Canon,  n.  slope  San  Gabriel  Mts.,  Ahrams  ^■ 
McGregor  686;  San  Bernardino  Valley,  Parish  6947;  Los  Angeles  River,  Braunton;  Long 
Beach,  E.  Bethel;  Balona  Ranch,  San  Diego  Co.,  S.  B.  4-  W.  F.  Parish  1416. 

Ref. — JuNcus  KUGULOSUS  Engclm.  Bot.  Gaz.  6:224  (1881),  type  loc.  south  foot  of  San 
Bernardino  Mts.,   W.   G.    Wright. 

28.  J.  oxymeris  Engelm.  Stems  1  to  2  feet  high,  compressed,  somewhat 
angled,  erect,  from  an  elongated  horizontal  rootstoek,  often  stoloniferous ;  leaves 
broad  and  flat,  equitant  (li  L'  or)  2  to  3  lines  wide,  ligules  not  present,  transverse 
partitions  not  conspicuous ;  involucral  bract  short ;  heads  5  to  10-flowered,  set 
singly  in  a  loose  panicle ;  jjcrianth  segments  brownish,  linear-lanceolate,  subulate, 
of  equal  length  or  the  interior  slightly  longer ;  anthers  6,  longer  than  the  fila-  • 
ments  ;  styles  long  exserted  ;  capsule  long  attenuate,  exceeding  the  perianth  ;  seeds 
small,  obovate,  apiculate,  light  brown  and  finely  reticulate. 

Moist  valleys  and  mountain  flats.  Coast  Ranges  and  Sierra  Nevada,  50  to  6000 
feet.     North  to  Oregon. 

Locs. — Scott  Valley,  Lake  Co.,  Traeil  2381 ;  lower  Sacramento  River  near  Rio  Vista, 
Jepson  30a;  Confidence,  Tuolumne  Co.,  Jepson  7701;  Mariposa  Big  Trees,  Bolander  ()031. 

Ref. — JuNCUS  OXYMERIS  Engelm.  Trans.  St.  Louis  Acad.  2:483  (1868),  type  loc.  Sacra- 
mento Valley,  Hartiveg  322. 


Fig.  44.  a,  JuNCUS  diieius  Engelin.,  <l(.'tail  of  leaf  witli  ligulc.  .X  1;  6,  iutloresecucf,  X  1; 
c,  perianth  and  capsule,  X  8.  d.  J.  iiuiiULosfS  Engelin.,  detail  of  stem,  X  8 ;  f .  perianth 
and  capsule,  X  8.  /,  J.  xiphioides  E.  Mey.,  inflorescence,  XT;  fl.  perianth  and  capsule, 
X  8.  h,  J.  pnAEOCEPHjVLU.s  Engehn.,  inflorescence,  XI;  i,  perianth  and  capsule,  X  8. 
j,  var.  PANICULATUS  Eugehn.,  inflorescence,   XI;   fc,  perianth  and  cajisule,   X  7. 
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29.  J- xiphioides  Mey.  (Fig.  44  f,  g.)  Stems  ancipital,  IV2  to  3  feet  high ; 
leaves  e(juilant.  more  or  less  obviousl.v  septate,  l^^  to  21,4  lines  wide,  6  to  14 
inches  long;  panicle  21/2  to  7  iuelies  long;  heads  6  to  ll-tlowered,  disci'ete  or  more 
or  less  congested ;  perianth  segments  lanceolate,  subulate-acuminate,  the  inner  a 
little  shorter  than  the  outer ;  stamens  6 ;  stigmas  barely  exserted ;  capsule  nar- 
rowly cylindrie,  abruptly  acute  or  somewhat  beaked,  equaling  or  exceeding  the 
perianth ;  seeds  narrowly  ovoid,  apieulate. 

Coastal  region,  salt  marshes  and  moist  lands.  Southern  California  to  Hum- 
boldt Co.  and  north  to  Oregon. 

lioes. — Malibu  Canon,  Los  Anfjeles  Co.,  Barber;  Victorville,  Parish  10.568;  East  Oakland, 
Harriet  Walker  SOO  (infl.  congested);  Berkeley,  Jepson  8188;  Stege,  Davy  4076;  Laribee 
Creek,  Humboldt  Co.,  Tracy  4671 ;  North  Fork  Eel  Eiver  near  north  border  Mendocino  Co., 
Goddard  636;   Houey  Lake  Valley,  Jcpsoii  7794. 

Var.  auratus  Eugehn.  Stems  slender,  lower;  heads  yellow. — Central  California:  Suisun 
mar.shes,  Jepson  3a;  Mt.  Diablo,  Brewer  838;  Saratoga,  Davy  293   (transition  to  species). 

Refs. — JUNCUS  XIPHIOIDES  Mey.  Syn.  Jun.  50  (1823),  type  loc.  Monterey,  Eaeiike.  Var. 
littoralis  Engelm.  Trans.  St.  Louis  Acad.  2:481  (1868),  the  tj'pical  coast  form.  Var.  auhatus 
Engelm.  I.e.,  type  loc.  Mt.  Diablo,  Brewer. 

30.  J.  ensifolius  Wikstr.  Similar  to  J.  xiphioides;  stems  1  to  2  feet  high; 
heads  fewer,  den.se,  dark-colored,  many-flowered,  3  to  4  lines  broad ;  perianth 
larger,  dark  brown,  equaling  the  acute  capsule ;  stamens  mostly  3  (sometimes  6). 

Wet  granitic  gravel.  Sierra  Nevada,  4000  to  9600  feet,  north  to  Siskiyou 
Co.,  thence  southwesterly  to  Mendocino  Co.    Far  north  to  Alaska. 

Locs. — Merced  Big  Trees,  Hall  ^-  Babcock  3415 ;  Kennedy  Mdws.,  Tuolumne  Co.,  A.  L. 
Grant  116;  Soda  Springs  Canon,  Kennedy  Lake,  Tuolunme  Co.,  A.  L.  Grant  475,  480;  Sonora 
Pass,  A.  L.  Grant  145;  Strawberry,  Tuolumne  Co..  Jepson  6504;  Eagle  Lake,  Baler  cf-  Nut- 
ting; Jess  Valley,  Modoc  Co.,  Jepsem  7954,  7985;  Oro  Fino,  Siskiyou  Co.,  Butler  1784;  Quartz 
Valley,  Siskiyou  Co.,  Butler  1832;  White  Thorn  Valley,  s.  Humboldt  Co.,  Tracy  5027;  Ft. 
Bragg,  TV.  c'.  Mathews  156,  160.     Unalaska,  Jepson  276. 

Refs. — JuNCUs  ENSIFOLIUS  Wikstr.  Vet.  Akad.  Handl.  Stockh.  2:274  (1823),  type  loc. 
Unalaska.  J.  xiphioides  var.  triandru-s  Engelm.  Trans.  St.  Louis  Acad.  2:481  (1868),  type 
loc.  Yosemite  Valley,  Bolander  6026. 

31.  J.  phaeocephalus  Engelm.  (Fig.  44h,  i.)  Stems  %  to  IVn  feet  high, 
erect,  leafy,  ancipitally  compre.ssed,  not  winged,  arising  from  stout  elongated 
rootstocks;  leaves  i^  to  li/.  lines  wide,  compressed,  equitant,  ribbed  by  trans- 
verse sejita,  sometimes  very  distinctly  so ;  lignles  none ;  flowers  in  terminal  heads, 
the  inflorescence  usually  barely  exceeding  the  leaves;  heads  1  to  3,  solitary  or  2 
in  a  place ;  perianth  dark  brown,  I14  to  2  lines  long ;  style  long ;  stigmas  ex- 
serted; capsule  long  acuminate,  equaling  or  slightly  exceeding  the  perianth; 
seeds  ovoid,  the  longitudinal  ridges  connected  by  similar  transverse  ones. 

IMeadows  and  borders  of  swamps,  coast  region  from  Los  Angeles  Co.  to 
Mendocino  Co.  and  north  to  Oregon. 

Locs. — Los  Angeles,  Ha-sse;  Carmcl,  Ferguson  291;  Pajaro  hills,  CItandler;  Lake  Pilarcitos, 
San  Mateo  Co.,  Davy  756;  Belmont,  Davy  751;  Lone  Mt.,  San  Francisco,  Kellogg;  Peralta 
Park,  Berkeley,  Davy. 

Var.  paniculatus  Engelm.  (Fig,  44j,  k,)  Stems  1  to  3  feet  high  from  a  stout  rootstock; 
heads  few-flowered,  many  to  numerous  in  a  loose  compound  panicle;  perianth  segments  very 
dark;  styles  long-e.xserted. — Valleys  and  mountain  flats.  Coast  Ranges,  Sierra  Nevada,  and 
cismontane  Southern  California, 

Locs. — Tauquitz  Valley,  Mt.  San  Jacinto,  Jepson  2311;  San  Bernardino  Valley,  Parish 
2029;  South  Fork  Santa  Ana  River,  Hall  7609;  Huckleberry  Mdw.,  Kaweah  Eiver  basin. 
Hopping  416;  Warm  Springs,  Alameda  Co.,  Jepson  100b;  Alviso,  Elmer;  Berkeley,  Davy  753; 
Alderney,  Mariu  Co.,  Jepson  8266;  Vaeaville,  Jepson  4244   (det.  F.  V.  C). 

Refs. — JuNcus  PHAEOCEPHALUS  Engelm.  Trans.  St.  Louis  Acad.  2:484  (1868),  type  loc. 
central  California  sea-coast;  Buch.  in  Engler,  Pflzr.  436:178,  fig.  88  (1906).  Var.  glomcratus 
Engelm,  l,c,  the  usual  form  of  the  species,  Var,  paniculatus  Engelm,  I,c,  type  loc,  Napa 
Valley,  Bigelou: 

2,     LUZULA  DC.    Woodrisii 

Plants  of  dry  or  high  grouml  in  open  or  shady  or  sometimes  moist  places. 
Stems  hollow,  leafy,  simple,  slender.    Leaves  softer  and  flatter  than  in  Juneus, 
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grass-like  and  often  hairy  or  villous.  Flowers  in  umbels  or  panicles  or  crowded 
in  dense  clusters  or  spikes.  Capsule  1-celIed ;  seeds  1  to  3. — Species  61,  temperate 
and  cold  regions  of  all  continents,  but  most  abundant  in  the  northern  hemisphere. 
(Latin  lucus,  wood  or  grove,  the  habitat  of  certain  species.) 

Flowers  solit-ary  at  the  ends  of  the  branches  of  the  inflorescence. 

Pedicels  divaricate _ 1.    L.  divaricata. 

Pedicels  erect 2.     L.  parviflora. 

Flowers  crowded  in  spikes  or  dense  clusters. 
Leaves  flat. 

Bracts  and  braetlets  conspicuously  fimbriate  or  ciliate 3.     L.  suhcongesta. 

Bracts  and  braetlets  not  fimbriate. 

Flowers  in  mostly  rayed  clusters i.     L.  campestris. 

Flowers  in  mostly  solitary  sessile  spikes .5.     L.  subses^lis. 

Leaves  channeled ;  flowers  in  a  dense  nodding  spike-like  panicle 6.     L.  spicata. 

1.  L.  divaricata  Wats.  (Fig.  45a,  b.)  Stems  6  to  12  inches  high,  nearly 
naked,  the  leaves  in  a  mostly  basal  tuft;  herbage  quite  glabrous;  iutlorescence  a 
diffuse  cyme  with  divaricate  branches  and  pedicels. 

Sierra  Nevada,  7,000  to  11,000  feet.    Nevada. 

Loes. — Donner  Pass,  Heller  7138;  Placer  Co.,  Carpenter;  Yosemite  Park,  H.  M.  Evans; 
Sawtooth  Peak,  Hall  4-  Babcock  5690.    Mt.  Rose,  Nev.,  Kennedy. 

Ref. — LuzuLA  DIVARICATA  Wats.  Proc.  Am.  Acad.  14:302  fl879),  type  loc.  northern  Sierra 
Nevada  (above  Mono  Lake,  Brewer  1794,  20fi9,  2334;   Sierra  Co.,  Greene,  Lemmon). 

2.  L.  parviflora  Desv.  Stems  1  to  2i  3  feet  higli,  usually  rather  leafy,  densely 
leafy  at  base ;  leaves  hairy  at  the  sheaths ;  inflorescence  lax,  the  branches  of  the 
cyme  somewhat  slender  or  racemose,  distinctly  though  not  strongly  drooping; 
perianth-segments  greenish,  acute,  cuspidate,  shorter  than  the  acute  shortly- 
beaked  reddish  capsule. 

Coniferous  woods.  Sierra  Nevada,  far  North  Coa.st  Ranges.  North  to  Alaska, 
thence  ea.st  to  Labrador.     Europe. 

Locs. — Coast  Ranges:  between  Requa  and  Crescent  Citv,  Davi);  Dinsmore  Ranch,  Van  Duzen 
River  Valley,  Tracy  2877;  Eureka,  Tracy  810;  North  Fork  Coffee  Creek,  Goldsmith  19;  Shackel- 
ford Creek,  w.  Siskiyou  Co.,  Butler  1673;  Widow  Creek,  Mt.  Shasta,  Goldsmith.  Sierra  Nevada: 
MeCloud,  Gtihlsmitli  9;   Whitney  Mdws.   (ace.  Coville). 

Var.  f astigiata  Buch.  Inflorescence  more  or  less  corymbose ;  branches  slender,  only  slightly 
or  scarcely  at  all  drooping. — Sierra  Nevada:  Yosemite  Creek,  Hall  Sr  Babcock  34.58;  Dinkev 
Big  Trees,  Hall  #  Chandler  371. 

Refs. — LuzuLA  PARVIFLORA  Desv.  Jour.  Bot.  1:144  (1808).  Juncus  parviflortts  Ehrh.  Beitr. 
6:139  (1791),  type  European.  Jun-coides  parvifioru.m  Cov.  Contr.  U.  S.  Nat.  Herb.  4:209 
(1893).  Var.  fastigiata  Buch.  Krit.  Verz.  Juucaceen  83  (1880).  L.  melanocarpa  Desv.  var. 
fa^tigiata  E.  Mey.  Linnaea  3:374  (1828),  type  loc.  Uimlaska. 

3.  L.  subcongesta  Jepson  n.  comb.  (Fig.  45c-e.)  Similar  in  habit  to  L. 
parviflora ;  pedicels  very  much  shortened  and  the  flowers  in  capitate  clusters  at 
the  ends  of  the  branches  of  the  cyme ;  bracts  and  braetlets  fimbriate ;  perianth 
dark  reddish-brown,  merely  acute  or  raembranously  pointed ;  capsule  dark  or 
black. 

Grassv  spots  amongst  granite  rocks,  northern  Sierra  Nevada,  7,000  to  8,000 
feet. 

Locs. — Sonora  Peak,  A.  L.  Grant  415;   Donner  Pass,  Heller  7135. 

Refs. — Luzula  subcongesta  Jep.son.  L.  spadicea  var.  subc-ongesta  Wats.  Bot.  Cal.  2:202 
(1880),  type  loc.  Donner  Lake,  Torrcij,  Greene.  Juncoides  subcongcstum  Cov.  Muhl.  1:105 
(1904).    J.  subcapiiatiim  Heller,  Bull.  Torr.  Qub  31:401  (1904). 

4.  L,  campestris  DC.  Common  Wood-eush.  (Fig.  46a-c.)  Stems  erect, 
leafy,  8  to  15  inches  high  ;  herbage  sparsely  villous;  leaf-blades  3  to  6  inches  long, 
2  to  3  lines  wide,  flat,  villous  at  the  throat  and  sparsely  so  on  the  margins ;  bract 
foliaeeous,  shorter  than  or  usually  much   exceeding  the  inflorescence;   flowers 


Fig.  45.  a,  Luzui.A  Div.^Rif'.\T.\  Wats.,  habit,  X  Vj ;  ''.  perianth  and  capsule, 
X  8.  c,  L.  SUBCONGESTA  JepsoH,  lower  portion  of  plant,  X  1;  d,  inflorescence, 
X  1;   f,  pi'riaiitli  and  capsule,   X  10. 


Fig.  46.  a,  LuzuLA  CAMPESTKis  DC,  habit,  X  %;  6,  inflorescence,  X  %;  c, 
perianth  and  capsule,  X  8.  d,  var.  congesta  Mey.,  inflorescence,  X  %.  e, 
L.  suBSESsiLis  Buch.,  inflorescence,  X  1.  /,  L.  spicata,  DC,  habit,  X  1 ; 
g,  perianth  and  capsule,  X  10. 
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spicate ;  spikes  3  to  4  lines  long,  erect,  eymosely  disposed,  some  on  rays  14  to  1 
(or  2)  inches  long,  some  subsessile ;  bractlets  scarious,  hyaline  and  ciliate  above; 
perianth  segments  lanceolate,  acuminate,  li^  lines  long,  tinged  with  dark  brown; 
seed  dark,  with  a  whitish  conical  appendage  at  one  end  14  to  lU  as  long. 

Partially  shaded  spots,  mountain  and  coast  regions  of  California,  100  to  6000 
feet.    North  America,  Europe,  Asia. 

Locs. — Mt.  San  Jacinto,  Hall  2460;  Kaweah  River  A'alley,  ace.  Coville  (Contrib.  U.  S.  Nat. 
Herb.  4:208);  Italian  Bar,  Tuolumne  Co.,  A.  L.  Grant  24;  Calaveras  Co.,  Blasdale ;  Eight 
Mile,  Wawona  road,  Jcpson  4292 ;  Little  Yosemite,  Jepson  4405 ;  Lake  Merced,  Yosemite  Park, 
Jcpson  442.5;  Big  Creek,  Big  Oak  Flat  road,  Jepson  8347;  Cascade  Creek,  Tuolumne  Co., 
Jepson  6531;  Lassen  Co.,  Baker  &  Nutting;  Pine  Creek,  Big  Valley  Mountains,  Baker  & 
Nutting:  Medicine  Lake,  Goldsmith;  Shackelford  Creek,  w.  Siskiyou  Co.,  Butler  1701;  Eureka, 
Tracy  1087;  Conn  Valley,  Jepson;  Martinez,  Chandler  851;  Berkeley,  Davy;  Alameda,  Bioletti; 
Angel  Isl.,  Dary  6912;  Pacific  Grove,  Davy  7493.     Unalaska,  Jepson  55. 

Var.  congesta  Buch.  (Fig.  46d.)  Spikes  several,  congested  into  a  pyramidal  or  conical 
head;  perianth  often  dark-brown. — California  coast:  Pacific  Grove,  Heller  6467;  Lake  Merced, 
San  Francisco,  Davy:  Inverness,  Jepson  8304;   Eureka,   Tracy   3642. 

Var.  sudetlca  Celak.  Inflorescence  congested;  perianth  almost  black. — Mineral  King  ace. 
Coville.     Europe. 

Refa. — LuzuLA  campestris  DC.  Fl.  Fr.  3:161  (1805).  Jwncus  campestris  L.  Sp.  PI.  1:329 
(1753),  type  European.  Lxtzula  comosa  Mey.  Syn.  Luz.  21  (1823);  Jepson,  PI.  W.  Mid.  Cal. 
95  (1901);  var.  macranthaWais.  Bot.  Cal.  2:203  (1880),  no  station  given;  perianth  21/2  lines 
long. — San  Bernardino  Mts.  aco.  Parish,  PI.  World  20:178.  Juncoides  campcstre  Ktze.  Rev. 
Gen.  PI.  722  (1891).  Var.  congesta  Buch.  Monog.  Juncae.  162  (1890).  L.  comosa  var.  con- 
gesta Wats.  Bot.  Cal.  2:203  (1880).  Var.  sudetica  Celak.  Prodr.  Fl.  Bohm.  749  (1881). 
Juncoides  campestre  var.  sudeiicnm  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:208  (1893).  Juncus 
sudcticus  Willd.  8p.  PI.  2:221  (1799),  type  loe.  Silesia. 

5.  L.  subsessilis  Buch.  (Fig.  46e.)  Erect  or  ascending,  5  to  12  inches  high ; 
spikes  solitary  or  rarely  2  in  a  place,  ses.sile  or  nearly  so,  2i/o  to  4  lines  long. 

Central  California  coast.    North  to  British  Columbia. 

Loc— Olema,  Davy  4320. 

Rofs. — LuzuLA  SUBSESSILIS  Buch.  Osterr.  Bot.  Zeitschr.  290  (1898).  L.  comosa  var.  suh- 
sessilis  Wats.  Bot.  Cal.  2:203  (1880),  type  loe.  not  given. 

6.  L.  spicata  DC.  (Fig.  46f,  g.)  Densely  tufted,  4  to  12  inches  high,  with- 
out rootstocks ;  leaves  narrowly  linear,  channeled ;  flowers  in  sessile  clusters, 
forming  a  spike-like  panicle ;  panicle  nodding,  sometimes  interrupted,  1/2  to  % 
inch  long;  perianth  segments  bri.stle-pointed,  equaling  or  exceeding  the  bluntly 
acute  capsule. 

High  mountains,  Sierra  Nevada,  9,000  to  12,500  feet.  North  to  Alaska,  east 
to  New  England.    Europe,  Asia. 

Locs. — Mt.  Whitney,  Jepson  1090;  Mineral  King  (ace.  Coville,  Contrib.  U.  S.  Nat.  Herb. 
4:209)  ;  Lake  of  Lone  Indian,  Fresno  Co.,  A.  L.  Grant  1547;  Soda  Springs  Canon,  Kennedy 
Lake,  A.  L.  Grant  541. 

Refs.— LuzuLA  SPICATA  DC.  Fl.  Fr.  3:161  (1835).  Juncm  spicatu-s  L.  Sp.  PI.  330  (1753). 
Juncoides  spicatum  Ktze.  Rev.  Gen.  PI.  725   (1891). 

LILIACEAE.  JjiLY  Family 
Perennial  herbs,  the  stems  from  bulbs  or  rootstocks,  or  rarely  shrubs  or  trees. 
Leaves  all  basal  and  the  stem  a  scape,  or  the  stem  more  or  less  leafy  and  frequently 
branching.  Flowers  regular  and  perfect ;  peri^Lnth  with  6  segments  or  lobes,  the 
3  outer  and  3  inner  petaloid  and  alike  (or  nearly)  in  shape  and  color,  or  some- 
times strongly  ditferentiated ;  when  strongly  ditferentiated  by  shape  or  color  the 
outer  3  are  called  sepals  and  the  inner  3  petals.  Stamens  6,  sometimes  3  or  4. 
Ovary  superior,  3-eelled  ;  styles  3,  or  1  and  entire  or  3-cleft;  stigmas  3,  rarely  1. 
Fruit  a  capsule  or  berry. — ]\Iaiantliemum  has  a  2-nierous  flower,  Scoliopus  a 
1-celled  ovary,  Veratrum  polygamous  flowers,  and  Sniilax  dioecious  flowers. 
Cauline  leaves  alternate,  or  sometimes  whorled  in  Fritillaria  and  Lilium,  netted- 
veined  and  whorled  in  Trillium.^About  200  genera  and  2500  species;  all  conti- 
nents.    The  genus  Odontostomum  is  peculiar  to  California,  while  Chlorogalum, 
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Bloomeria  and  Scoliopus  are  almost  restricted  to  its  limits.  There  are  about  88 
species  and  23  varieties  peculiar  to  California,  chiefly  in  Allium,  Brodiaea  and 
Calochort^^s. 

Bibliog. — Gray,  A.,  Melanthacearum  Am.  Sept.  Eevisio  (Ami.  Lye.  N.  Y.  4:105-140, 
— 1837).  Wood,  A.,  Sketch  of  the  Liliaceae  as  Represented  in  Oregon  and  California  (Proc. 
Acad.  Phila.  20:165-174, — 1868).  Baker,  J.  G.,  Revision  of  the  Herbaceous  Capsular  Gamo- 
phyllous  Liliaceae  (Jour.  Linn.  Soc.  11:349-436, — 1870);  Revision  of  the  Genera  and  Species 
of  Scilleae  and  Chlorogaleae  (I.e.  13:209-292,-1873);  Revision  of  the  Genera  and  Species 
of  Tulipeae  (I.e.  14:211-310, — 1874);  Synopsis  of  the  Colehicaceae  and  the  aberrant  tribes 
of  Liliaceae  (I.e.  17:405-510, — 1879).  Regel,  E.,  Alliorum  adhuc  cognitorum  monographia, 
1-266  (1875).  Be  CandoUe,  A.,  Smilaces  (Konog.  Phan.  1:1-217,-1878).  Watson,  S.,  Re- 
vision of  the  N.  Am.  Liliaceae  (Proc.  Am.  Acad.  14:213-288,-1879).  Greene,  E.  L.,  Geog. 
Distribution  of  Western  Unifolia  (Pitt.  2:31-35, — 1889).  Purdy,  Notes  on  Liliaceae  (Zoe, 
1:244-245, — 1890).  Rydberg,  P.  A.,  Rocky  Mt.  Spp.  Melanthac«ae  (Bull.  Torr.  Club  27:528- 
538, — 1900).  Heller,  A.  A.,  Western  Ve'ratrums  (Mulil.  1:119-125, — 1905);  Death  Camas 
(l.c!  5:50-52,-1909).  Piper,  C.  V.,  Notes  on  Calochortus  (Bull.  Torr.  Club  33:537-540, 
— 1906).  Trelease,  W.,  The  Desert  Group  Nolineae  (Proc.  Am.  Phil.  Soc.  50:404-443.  pis. 
1-17,-1911).  Jones,  M.  E.,  Allium  (Contrib.  10:4-30,  70-77,  83-86,  with  17  pages  of  figs, 
of  onion  coat  markings,— 1902 )  ;  [Note's  on]  Liliaceae  (I.e.  14:21-30.-1912).  Marsh  &  Claw- 
son,  Zvgadenus  or  Death  Camass  (U.  S.  Dept.  Agr.  Bull.  125, — 1915).  MacBride,  J.  P., 
Zigadenus  (Contrib.  Gray  Herb.  n.s.  53:2-5, — 1918);  Further  new  or  othenvise  interesting 
Liliaceae  (I.e.  56:1-20, — 1918).  Gates,  R.  R.,  Systematic  Study  of  N.  Am.  Melanthaceae  (Jour. 
Linn.  Soc.  Bot.  44:131-172,  pi.  5, — 1918);  Systematic  Analytical  Study  of  certain  N.  Am. 
Convallariaeeae,  considered  in  regard  to  their  origin  through  discontinuous  variation  (Ann. 
Bot.  32:253-257,-^1918). 

A.     Fruit  a  capsule. 

1.     Perennial  herbs. 

Styles  3  and  distinct  (except  no.  1);  plants  with  rootstoeks  (except  nos.  4  and  5);  perianth- 
segments  distinct. 
Leaves  ec|iiitant. 

Stamens  with  densely  woolly  filaments;  flowers  in  a  loose  raceme 1.     N.VRTHEcrUM. 

Stamens  not  woolly;  flowers  in  a  head  or  capitate  raceme 2.     Tofieldia. 

Leaves  not  equitant. 

Stem  glabrous,  the  leaves  mostly  basal. 
Perianth-segments  not  glandular. 

Leaves  verv  drv  and  sedge-like,  rough-edged;   flowers  not  nodding 

3.     XerophtllI'M. 

Leaves  not   sedge-like;    flowers   nodding 4.     Stenanthium. 

Perianth-segments  glandular  near  the  base 5.     Ztgadenus. 

Stem  pubescent   (at  least  above),  very  leafy 6.     Veratrum. 

Style  1,  entire,  or  3-lobed  or  3-parted,  or  none;  plants  with  bulbs  (except  no.  7). 
Stems  from  a  tunicated  bulb  or  corm. 
Flowers  w-ith  bracts. 

Flowers  in  racemes  or  panicles. 

Perianth-segments  united  below  into  a  tube. 

Flowers  in  a  cluster  on  the  ground;  anthers  basiflxed 7.     Leucocrinum. 

Flowers  borne  on  a  more  or  less  leafy  stem. 

Perianth-segments  ascending;   anthers  versatile 8.     He.speroc.allis. 

Perianth-segments  reflexed;   anthers  basifixed 9.     Odontostomum. 

Perianth-segments  distinct,  withering-persistent;   leaves  basal;   anthers  versatile. 
Flowers  in  a  raceme. 

Raceme  dense;  perianth  2%  to  5  lines  long 10.     Schoenolirion. 

Raceme  loose;   perianth  about  1  inch  long 11.     Camassia. 

Flowers  in  a  panicle 12.     Chlorogalum. 

Flowers  in  imibels  or  heads. 

Perianth-segments  distinct  or  nearly  so;   anthers  versatile. 
Filaments  not  appendaged,  often   dilated   at  base. 

Umbel  in  the  bud  sheathed  by  a   continuous  spathe  splitting  into   2  or   3 

bracts;   bractlets  none 13.     Allium. 

Fmbel   in   the   bud   covered   by   3   distinct   bracts;    pedicels   with   minute 

bractlets   14.      Muilla. 

Filaments  arising  from  a  cup-like  or  winged  appendage 15.    Bloomeria. 

Perianth-segments  united  below  into  a  tube ;  stamens  with  anthers  6  or  3 ;  anthers 
basifixed  or  versatile 16.     Brodiaea. 
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Flowers  without  bracts;  leaves  1  or  few,  basal  or  mostly  so;  anthers  basifixed. 

Perianth-segments  unlike,  the  inner  very  showy,  usually  with  a  glandular  pit  at  base ; 

leaves  narrow 17.     Calochortus. 

Perianth-segTiients  alike  or  nearly  so,  colored  alike,  ivithout  glandular  pits;   leaves 

broad  _ 18.     Erythronium. 

Stems  from  a  scaly  bulb. 

Perianth  eampanulate;  anthers  attached  at  base  or  below  the  middle;   style  3-cleft  or 

rarely  entire 19.     Fritillaria. 

Perianth  funnelform;  anthers  versatile;  style  entire 20.     LrLiuM. 

2.  Shrubs  or  trees. 

Flowers  rather  large;  fruit  not  winged 21.     YtrcCA. 

Flowers  minute;  fruit  Swinged 22.     Nolina. 

B.     Fruit  a  berry   (except  nos.  29  and  30) ;   plants  -with  rootstocks. 

Flowers  perfect;  stems  not  prickly. 

Leaves  reduced  to  scales;  branchlets  filiform 23.     Asparagus. 

Leaves  foliaceous. 

Plants  with  leafy  stems ;  stamens  6. 

Stem  branching;   flowers  few,  drooping. 

Flowers  axillary;  filaments  short,  flattened 24.     Streptopus. 

Flowers  terminal;  filaments  thread-like 2.5.     Disforum. 

Stem  simple;  flowers  many  or  numerous  in  a  terminal  raceme  or  panicle 

23.     Smilacina. 
Plants  with  only  2  or  3,  or  at  most  few  leaves. 

Leaves,  or  at  least  one  of  them,  basal,  parallel-veined. 

Perianth-segments  and  stamens  4;  leaves  2  or  3 27.     Maianthemum. 

Perianth-segments  6. 

Stamens  6;  leaves  about  5 28.     Clintonia. 

Stamens  3;  leaves  2 29.     SCOLIOPUS. 

Leaves  3  in  a  single  whorl  at  summit  of  stem,  netted-veined ;   flower  1 ;   stamens  6. 

30.    Trillium. 
Flowers  dioecious;  stems  prickly;  leaves  with  climbing  tendrils 31.     Smilax. 

1.  NARTHECIUM  Moeh.  Bog  Asphodel 
Stems  scape-like,  with  a  dense  tuft  of  basal  leaves  borne  on  a  creeping  root- 
stock.  Leaves  narrowly  linear  and  eqnitant,  the  cauline  few  and  small.  Flowers 
yellowish-green,  in  a  terminal  raceme.  Pedicels  with  a  braetlet  at  the  middle. 
Perianth  with  6  distinct  segments.  Stamens  6,  the  filaments  densely  woolly, 
except  at  the  very  base.  Ovary  attenuate  upward  to  the  scarcely  lobed  stigma. 
Capsule  loculicidal,  with  thin-chartaceous  walls.  Seeds  numerous  with  a  long 
bristle-like  point  at  each  end. — Species  4,  northern  hemisphere.  (Narthex,  Greek 
name  of  Fenila,  the  stems  of  which  were  used  as  rods ;  applied  here  on  account 
of  the  scapose  stems.) 

1.  N.  californicum  Baker.  Stems  18  to  22  inches  high ;  basal  leaves  iris- 
like, i  to  10  inches  long,  l^A  to  2  lines  wide,  the  cauline  2  or  3,  1  to  4  inches  long; 
raceme  loose,  3^^  to  7  inches  long;  perianth-segments  oblong-linear,  narrowed 
upward  or  acute,  3  to  4  lines  long ;  anthers  brick-red  ;  ripe  capsules  salmon-color ; 
seeds,  including  the  points  or  tails,  5  lines  long. 

Marshy  ground :  North  Coast  Ranges  from  Mendocino  Co.  to  Del  Norte  and 
Trinity  cos. ;  Sierra  Nevada  from  Plumas  Co.  to  Fresno  Co.  Southwestern 
Oregon. 

Locs.— Swift  Creek,  Salmon  Mts.,  Sail  8(581;  Butterfly  Valley,  Plumas  Co.,  7i'.  M.  Austin; 
Nevada  Co.,  Carpenter;  Heather  Lake,  El  Dorado  Co.,  Laura  Dodge;  Le  Conte  Falls.  Tuolumne 
Canon,  F.  M.  Heed;  Grouse  Creek,  LeConte  Caiion,  Middle  Fork  Kings  Eiver,  ace.  Peirscm. 
East  Fork  Illinois  Eiver,  Josephine  Co.,  Ore.,  Jcpson. 

Eef. — Nartiiecium  californicum  Baker,  Jour.  Linn.  Soc.  15:351  (1877),  type  loc.  Red 
Mt.,  nw.  Mendocino  Co.,  Bolander  6548. 

2.     TOFIELDIA  Iluds. 
Stems  simple,  naked  above,  arising  from  a  slender  rootstock.     Leaves  linear, 
sedge-like,  equitant,  mostly  in  a  basal  tuft.    Flowers  small,  greenish  white,  ours 
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borne  by  3s  in  a  head  or  dense  capitate  raceme.  Pedicels  (in  oiii-s)  with  a  mem- 
branous 3-lobed  invohiere  above  the  middle  or  at  the  summit.  Perianth-segments 
6,  distinct,  spreading,  jiersistent.  Stamens  6.  Ovar.y  3-lobed ;  styles  3,  short, 
distinct.  Capsule  obovate,  acute,  beaked  by  the  spreading  persistent  styles,  septi- 
cidal.  Seeds  with  a  membranous  coat,  in  ours  tailed  at  one  end. — Species  about 
15,  mostly  North  Temperate  Zone,  a  few  in  the  Andes.  (Tofield,  English  bot- 
anist, of  Doncaster,  a  correspondent  of  Hudson.) 

1.  T.  occidentalis  Wats.  Stems  V2  to  2  feet  high,  glandular;  leaves  2  to  12 
inches  long,  1  to  3  lines  wide ;  racemes  Vo  to  1  inch  long ;  perianth-segments  ob- 
long, 11 2  to  3  lines  long;  filaments  lanceolate;  capsule  3  to  4  lines  long;  seeds 
with  a  loose  cellular  coat,  appendaged  at  the  free  end  with  a  tail  as  long  or  some- 
what longer  than  the  body. 

Mountain  bogs,  3500  to  7500  feet :  North  Coast  Ranges  from  Mendocino  Co. 
north  to  Siskiyou  Co.,  thence  southerly  in  the  Sierra  Nevada.  North  to  British 
Columbia. 

Locs. — North  Coast  Ranges:  Mendocino  Co.;  Trinity  Simimit,  Alaiining ;  Dorleska,  Salmon 
Mts.,  Eall  8658;  Onion  Patch,  w.  Siskiyou  Co.,  Jepsoii  2879;  Shackelford  Creek,  w.  Siskiyou 
Co.,  Butler  1702;  Sisson,  Jepson.  Sierra  Nevada:  Lassen  Peak,  Ches-nid  4"  Drew;  Colby, 
Butte  Co.,  JK.  M.  Avstin;  Heather  Lake,  El  Dorado  Co.,  Laura  Dodge;  Nellie  Lake,  Fresno 
Co.,  A.  L.  Grant  1085;  Lake  Independence,  Jepson  8080;  Alta  Mdws.,  Sequoia  Park,  Hopping 
194;  Little  Kern  River,  Purpiis  5232. 

Refs. — ToFiELDi.\  occiDENT.u,is  Wats.  Proc.  Am.  Acad.  14:283  (1879),  type  loe.  Mendocino 
Co.,  Kellogg  ^-  Harford  1002;  MacBride,  Contrib.  Gray  Herb.  49:48  (1917).  The  involucre 
varies  -with  age  and  otherwise  from  deepjy  to  shallowly  lobed  in  such  a  way  as  to  give  no 
character  for  segi'egation  of  a  series  of  specimens;  in  a  similar  manner  the  capsular  beaks 
may  be  either  erect  or  spreading.  Therefore,  neither  T.  glutinosa  Wats.  Bot.  Cal.  2:184  (1880) 
nor  T.  intermedia  Rydb.  Bull.  Torr.  Club,  27:528  (1900)  indicate  specific  entities  in  California. 
All  California  specimens  examined  show  but  a  single  tail  to  the  seed. 

3.     XEROPHYLLUM  ilichx. 

Stem  simple,  stout  and  leafy,  ending  above  in  a  many-flowered  raceme,  and 
ari.sing  from  a  tuber-like  wood}'  rootstock  bearing  cord-like  roots,  the  basal  leaves 
in  a  dense  tuft,  numerous,  narrowly  linear  and  elongated,  dry,  rough-edged. 
Flowers  white  or  cream-color,  on  slender  white  pedicels.  Perianth-segments  6, 
distinct,  several-nerved,  persistent.  Stamens  6.  Ovary  3-lobed ;  styles  3.  distinct. 
Capsule  chartaceous,  loculicidal,  or  occasionally  also  septicidal.  Seeds  2  to  4 
in  each  cell. — Species  3,  North  America.  (Greek  xeros,  dry,  and  phuUon,  leaf, 
the  foliage  very  hard  and  dry.) 

1.  X.  tenax  Nutt.  Elk  Gr.\ss.  Fire-Lily.  Stem  2  to  6  feet  high ;  basal 
leaves  IVi  to  3  feet  long,  1  to  3  lines  wide;  raceme  dense,  V2  to  IV2  feet  long; 
pedicels  1  to  2  inches  long,  each  with  a  scarious  bract  at  base,  spreading  in  flower, 
past  anthesis  strictly  erect,  spreading  again  in  fruit ;  perianth-segments  linear- 
oblong,  4  lines  long,  the  stamens  a  little  longer. 

Dry  ridges:  Monterey  and  northward  in  the  Coast  Ranges  to  Del  Norte,  Co., 
where  it  is  very  common ;  Sierra  Nevada  from  Placer  Co.  north  to  Siskiyou  Co. 
North  to  British  Columbia  and  Montana. 

The  plants  commonly  bloom  only  after  5  to  7  years  of  preparation.  May-July.  The  fibres 
of  the  leaves  were  employed  by  the  Hupas  and  other  native  tribes  for  making  garments  and 
for  decorative  work  in  baskets,  while  the  bulbous  rootstocks  furnished  a  nourishing  food  after 
being  roasted  in  a  pit  for  tvvo  days.  Also  called  Squaw-grass,  Bear-grass,  Turkey-beard,  Bear- 
Lily,  and  Pine-Lily. 

Locs. — Mt  Tamalpais  (a  heavy  flowering  in  May,  1915);  Sonoma,  Bioletti;  Ft.  Bragg, 
IF.  C.  Matlieu's;  South  Fork  Mt.,  Humboldt  Co.,  Chesnut  #  Drew;  Preston  Peak,  Jepson 
2873;  Shelley  Creek,  Del  Norte  Co.,  Jepson;  Mt.  Eddy,  Copeland  3872;  Placer  Co.,  M.  M. 
Hard  II. 

Refs. — Xerophtllum  tenax  Nutt.  Gen.  1:235  (1818);  Jepson,  Erj-tliea,  (i:75  (1898), 
Fl.  W.  Mid.  Cal.  123  (1901).  Hclonias  tenax  Pursh,  Fl.  1:243  (1814),  type  loc.  Collins  Creek, 
Ida.,  Lew-is.     Xcrophyllum  setifolium  Lindl.  Bot.  Reg.  t.  1613   (1833),  not  Mich.x. 
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4.     STENANTHIUM  Kimth. 

Stem  from  a  tunieated  bulb,  the  narrow  leaves  mostly  basal.  Flowers  (in 
ours)  in  a  simple  raceme,  nodding.  Perianth  purplish  green,  its  segments  nar- 
row, acuminate.  Stamens  6,  much  shorter  than  and  inserted  on  the  base  of  the 
perianth-segments ;  anthers  reniform,  1-eelled.  Ovary  ovoid ;  styles  3.  Capsule 
septicidal,  3-beaked.  Seeds  winged. — -Species  5.  North  America  and  Asia. 
(Greek  steno,  narrow,  and  anthos,  flower.) 

1.  S.  occidentale  Gray.  Stem  6  to  11  inches  high ;  leaves  linear,  tapering 
to  base  and  apex,  4  to  7  inches  long,  2  to  7  lines  wide ;  perianth  narrow-campauu- 
late.  5  lines  long,  its  tips  recurved. 

High-montane  in  Trinity  Co.     North  to  Alberta. 

Loc. — Union  Creek,  Salmon  Mts.,  Ball  8626;  only  record  for  California. 

Eefs. — STEN.iNTHruM  occiDENT.\LE  Gray,  Proc.  Am.  Acad.  8:405  (1873),  type  loc.  n. 
Eoeky  Mts.,  Bourgeau.     StenaiithcUa  occidentalis  Rydb.  Bull.  Torr.  Club,  27:531   (1900). 

5.  ZYGADENUS  Michx.  Zygadene 
Stem  simple,  scape-like,  in  ours  from  a  tunieated  buib.  Outer  coats  of  the 
bulb  mostly  dark  or  black.  Herbage  glabrous  and  somewhat  glaucous.  Leaves 
linear,  mostly  basal.  Flowers  erect,  greenish-white,  in  a  raceme  or  panicle. 
Perianth  nearly  rotate,  withering-persistent;  segments  ovate  to  oblong-lanceolate, 
with  a  green  glandular  spot  at  the  narrow  or  shortly  clawed  base.  Stamens  6, 
free  from  the  segments  and  about  equaling  them.  Styles  3,  distinct,  persistent. 
Capsule  deeply  3-lobed. — Species  11,  North  America  and  Asia.  (Greek  zugon, 
a  yoke,  and  aden,  a  gland.) 

Raceme  narrow,  simple;  inner  segments  spathe-like,  the  margins  abruptly  infolded  just  above 

the   claw 1.      Z.    venenosus. 

Raceme  broader,  more  or  less  compound. 

Perianth-segments  with  central  area  slightly  depressed,  the  border  more  or  less  undulate; 
lower  flowers  often  staminate;  bracts  membranous. 
Leaves  narrow    (3   to  5   lines  wide);    stamens  longer  than   or  ecjualing  the  perianth; 

anthers  yellow 2.     Z.  paniculatus. 

Leaves  %  to  1  inch  wide;  stamens  shorter  than  the  perianth;  anthers  white 

3.  Z.  exaltatus. 
Perianth-segments  plane ;  flowers  generally  all  perfect. 

Segments  ovate-lanceolate,  the  outer  not  clawed  ;  bracts  more  or  less  green,  conspicuous. 

4.  Z.  fremontii. 
Segments  broadly  elliptic,  all  short-clawed;  bracts  membranous,  very  small 

5.     Z.  irevibrarteatus. 

1.  Z.  venenosus  Wats.  Deathcamas.  Plants  %  to  2  feet  high ;  bulb  oblong- 
ovate,  1;^  to  Vo  (or  %)  inch  broad;  leaves  narrowly  linear,  1  to  3  lines  broad, 
carinate  and  usually  folded,  more  or  less  scabrous ;  raceme  commonly  simple  and 
narrow,  3  to  5  or  10  inches  long,  the  bracts  lanceolate,  long-attenuate  or  even 
flagellate,  much  exceeding  the  buds  and  about  as  long  as  the  pedicels ;  perianth 
segments  deltoid-ovate  to  oblong,  li/o  to  2  lines  long,  the  outer  broader  and  with 
a  shorter  claw  or  ses.sile ;  gland  seated  above  the  claw  furnish(jd  with  a  more  or 
less  evident  circular  ridge  or  thin  crest,  the  crest  on  the  lower  side  continuous 
with  the  spathe-like  infolding  of  the  basal  margins  of  the  blade ;  stamens  about 
equaling  the  segments,  somewhat  adnate  below  ;  anthers  white ;  capsule  4  to  5 
(or  7)  lines  long. 

"Wet  meadows:  Coast  Ranges,  mostly  near  the  coast;  Sierra  Nevada,  both 
east  and  west  slopes;  Southern  California.    North  to  British  Columbia. 

Econ.  Note. — This  species  (called  "Jjobelia"  I)y  the  cattlemen  of  Modoc  Co.)  and  Z.  pani- 
culatus  are  both  poisonous  to  cattle,  while  the  former  is  especially  poisonous  to  sheep,  which 
mistake  the  young  leaves  for  grass.  Probably  all  the  species  of  the  genus  are  more  or  less 
noxious.     Hogs  seem  to  be  immune,  whence  the  folk  name  "llog's  Potato"  for  Z.  venenosus. 

Locs. — Sonoma  Co.  (ace.  Bot.  Cal.  2:183);  .lolon,  Montorey  Co.,  Brewrr  573;  Palomar, 
Jepson  1543;  Tehachapi,  Heller  7823;  Lloyd  Mdws.,  Kern  River,  Jepson  4900;  Pine  Ridge, 
Fresno  Co.,  Hall  ^  Cliandler  243;    Bishop,  Hall  4"   Cluiiidlcr  7281;    Yosemite   Park,  Jepson 
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3187  (Lake  Mereed),  4509  (Benson  Lake),  3449  (Heteh  Hetehy)  ;  Lake  Eleanor,  A.  L.  Grant 
1254;  Avery,  Calaveras  Co.,  A.  L.  Grant;  Rubicon  Park,  Lake  Tahoe,  SetcheU  Sr  Dobic;  Bear 
Valley,  Nevada  Co.,  Jepson;  Lake  Independence,  Jepson  8065;  Willow  Bancli,  Warner  Mts., 
h.  S'  Smith  940;  Shasta  Valley,  BtUlcr  1414;  Indian  Valley,  ne.  Lake  Co.,  Jepson  8982; 
Knoxville  ridge,  ne.  Xapa  Co.,  Jep.ion  9040. 

Var.  micranthus  Jepson  n.  comb.  Kaceme  more  open  and  broader  (pedicels  %  to  1  inch 
long),  the  bracts  relatively  shorter;  flowers  usually  larger,  less  delicate,  ridge  about  the  gland 
thickened,  outer  segments  often  not  clawed. — North  Coast  Ranges  and  south  to  Contra  Costa 
Co.  This  sometimes  approaches  Z.  fremontii  in  habit,  but  the  gland  is  more  sharply  defined 
than  in  that  species. 

Locs. — Mt.  Diablo,  Chandler  978 ;  Tiburon,  Jepson ;  Red  Mt.,  se.  Mendocino  Co.,  Jepson 
3030;  Bound  Vallev,  Westerman ;  Sherwood  Valley,  Davy  5187;  Ft.  Bragg,  W.  C.  Mathews; 
Buck  Mt.,  Tracy  2779 ;  Hubbards  Sta.,  Humboldt  Co.,  Jepson  1907. 

Refs. — Zygadenus  venenosu.s  Wats.  Proe.  Am.  Acad.  14:279  (1879),  type  loc.  Monterey- 
Co.;  Jepson,  Fl.  W.  Mid.  Cal.  122  (1901).  Var.  ambipuiis  Jones,  Contrib.  12:77  (1908). 
Toxiooscordion  venenosum  Rybd.  Bull.  Torr.  Club  30:272  (1903).  T.  arenicola  Heller,  Muhl. 
2:182  (1906),  type  loc.  foothills  west  of  Bishop,  Heller  8321.  Var.  micr^vnthus  Jepson. 
Zygadenus  micranthius  Eastw.  Bull.  Torr.  Club  30:483  (1903),  type  loc.  Cahto,  Mendocino 
Co.,  Eastwood.     Toxiooscordion  micranthum  Heller,  Muhl.  6:83  (1910). 

2.  Z.  paniculatus  Wats.  Sand-coen.  Plants  8  to  16  inches  high ;  leaves  all 
sheathing;  main  raceme  with  short  dense  supplementary  racemes  below;  bracts 
ovate-lanceolate ;  perianth-segments  deltoid-ovate,  acute  or  acuminate,  greenish 
thickened  on  the  back  at  base,  the  claws  very  short  or  sometimes  nearly  none; 
gland  seated  above  the  claw,  indefinitely  margined,  sometimes  spreading  nearly 
to  the  middle  of  the  segment ;  stamens  much  exserted  or  at  least  equaling  the 
segments;  anthers  j'ellow;  capsule  to  to  1  inch  long. 

Sage-brush  hills  ea.st  of  the  Sierra  Nevada  crest  from  Nevada  Co.  to  Siskiyou 
Co.    Nevada  to  Washington  and  Montana. 

Biol.  Note. — The  scales  of  the  hypogaeous  winter  bud  are  very  large  (%  inch  broad)  and 
conspicuous.     The  bulb  is  seated  6  to  8  inches  deep  and  often  gives  rise  to  2  or  3  shoots. 

Locs. — Truckee,  So7ine;  Mt.  Lassen,  Jepson  4088;  Little  Shasta,  F.  W.  Hooper;  Buck 
Creek,  Warner  Mts.,  L.  S.  Smith  928;   Fort  Bidwell,  Manning. 

Refs. — Zygadenus  p^usncUL.viTT.s  Wats.  Bot.  King  343  (1871),  based  on  Oregon,  Washing- 
ton and  Nevada  plants;  Piper,  Fl.  N.W.  Coast  99  (1915).  Helonias  paniculata  Nutt.  Jour. 
Acad.  Phila.  7:57  (1834),  type  loc.  Flat-Head  River,  Mont,,  Wyeth.  Toxiooscordion  panicu- 
latum  Rydb.  Bull.  Torr.  Bot.  C\uh  30:272  (1903). 

3.  Z.  exaltatus  Eastw.  Plants  2%  to  SVo  feet  high;  bulb  oblong-ovoid,  2  to 
3  inches  long;  basal  leaves  large  (%  to  ly^  inches  wide),  in  a  conspicuous  sheath- 
ing tuft;  main  raceme  8  to  12  inches  long,  with  3  to  5  supplementary  racemes 
below,  the  lower  bearing  only  staminate  flowers ;  bracts  ovate-lanceolate  ;  perianth- 
segments  oblong-elliptic,  with  claws ;  gland  extending  the  length  of  the  claw, 
bordered  on  each  side  by  a  narrow  non-glandular  area  and  terminating  upon  the 
base  of  the  blade  in  a  somewhat  darker  rounded  area  toothed  above ;  stamens 
shorter  than  the  perianth ;  anthers  dull  white ;  capsule  %  ii^ch  long. 

Sierra  Nevada,  from  Calaveras  Co.  to  Tulare  Co.,  about  2000  to  4000  feet. 

Locs. — Avery  Sta.,  Calaveras  Co.,  A.  L.  Grant;  Bonita  Mdw.,  Tulare  Co.,  Hall  ^  BahcocJ: 
5177. 

Refs. — Zygadenus  exaltatus  Eastw.  Bot.  Gaz.  41:283  (1906),  type  loc.  Mokelumne  Hill, 
F.  E.  Blaisdell.     Toxiooscordion  exaltatum  Heller,  Muhl.  6:83   (1910). 

4.  Z.  fremontii  Wats.  Star  Zygadene.  Plants  I14  to  214  feet  high ;  bulb 
globose  or  broadly  oblong,  V2  to  I14  inches  broad;  basal  leaves  8  to  16  (or  20) 
inches  long,  5  to  9  (or  13)  lines  broad,  usually  somewhat  falcate-curving,  the 
eauline  few  and  shorter:  main  raceme  with  supplementary  racemes  below; 
perianth-segments  ovate-lanceolate,  3  to  7  lines  long,  the  outer  broader,  not 
clawed  or  shortly  so,  the  inner  contracted  to  a  broad  claw :  gland  greenish  yellow, 
toothed  above ;  stamens  about  half  as  long  as  the  segments ;  capsule  oblong,  6  to 
10  lines  long. 

Deep  soil  on  bu-shy  hillsides:  Coast  Ranges,  south  to  Southern  California. 
Common  and  variable.     Apr. -June. 
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Locs. — Rosewood,  Teliama  Co.,  Jepsoit;  Round  Valley,  Mendocino  Co.,  Westerman;  Kelsey- 
ville,  H.  Irwin  30;  Howell  Mt.,  Jepsoii  540;  Hood's  Peak  Range,  Jepson;  Kenwood,  Sonoma 
Co.,  F.  T.  Bioletti;  Vaca  Mts.,  Jepson  2182;  San  Pablo  Creek,  Jepson  300-i  (gland  darker 
above  the  claw  and  bordered  as  in  Z.  vcneuosus)  ;  Berkeley  Hills,  Tracy  1790;  Palo  Alto, 
C.  F.  Baker;  Los  Gatos,  Seller  7287;  Loma  Prieta,  Davy  659;  Winchester,  Riverside  Co., 
Hall  383. 

Var.  minor  Jepson.  Plants  4  to  8  inches  high;  raceme  simple,  short,  broad,  with  few 
flowers. — An  early  form  near  the  coast.     Mar. 

Locs. — Taylor  Mt.,  Sonoma  Co.,  M.  S.  Balcer  719;  San  Francisco,  Jepson;  Burlingame, 
Inez  Smitli.;  Monterey,  Jepson  2987;  San  Luis  Obispo,  Summers. 

Var.  salsus  Jepson  n.  var.  Very  stout,  %  to  1  foot  high;  basal  leaves  in  a  conspicuous 
sheathing  tuft;  glands  lighter  in  color. —  (Robustior,  unc.  9-12  alta;  folia  basalia  caespitosa 
vagiualia  manifesta;   glandulae  pallidac.) — Alkaline  flats,  Vaeaville,  Jepson   (type). 

Refs.— Zygadenus  fremontii  Wats.  Hot.  King  343  (1871);  Jepson,  FI.  W.  Mid.  Cat  122 
(1901).  Anticlea  fremontii  Torr.  Pac.  R.  Rep.  4:144  (1856),  type  loc.  Oakland  Hills,  Bigelow. 
Toxicoscordion  fremontii  Rydb.  Bull.  Torr.  Club,  30:273  (1903).  {Z.  speciosus  Dough; 
Hook.  Fl.  Bor.  Am.  2:177, — 1839,  type  from  Cal.,  Douglas,  is  an  earlier  name  than  Anticlea 
fremontii  but  its  application  is  uncertain.)  Var.  minor  Jepson,  I.e.  Z.  ohloranthus  var.  minor 
H.  &  A.  Bot.  Beech.  402  (1841),  type  from  Cal.,  Douglas.  Toxicoscordion  fremontii  var.  minor 
Gates,  Jour.  Linn.  Soc.  Bot.  44:157   (1918).     Var.  SALSUS  Jepson. 

5.  Z.  brevibracteatus  Hall.  Plants  15  to  22  inches  high ;  bulb  rouud-ovoid, 
1  to  114  inches  broad ;  basal  leaves  6  to  8  inches  long,  14  inch  broad,  linear,  some- 
what revoliite  and  falcate-curving ;  raceme  loose,  its  pedicels  i^  to  l^i  inches 
long,  widely  or  horizontally  divaricate ;  supplementary  basal  racemes  1  or  2, 
rigid,  widely  spreading;  perianth-segments  2  to  3  lines  long,  distinctly  short- 
clawed,  the  outer  rhomboidal-ovate,  the  inner  a  little  narrower;  gland  green, 
extending  just  above  the  claw,  it.s  lower  margin  bounded  by  a  .sharp  low  ridge ; 
stamens  --i  the  length  of  segments;  cap.sule  7  to  8  lines  long. 

Sandy  mesas,  western  and  southern  borders  of  the  Mohave  Desert. 

Locs. — Mt.  Pinos,  Hall  6533;  Cajon  Pass.  Hall  6219;  Hcsperia,  Jepson  6140;  Barstow, 
Jepson  5813;  Shay's  Well  (nw.  of  Warren's  Well),  Jepson  5956. 

Refs. — Zygadenus  bkevibbacteatus  Hall,  Univ.  Cal.  Pub.  Bot.  6:165  (1915),  type  loc. 
Cottonwood  Sprs.,  Cottonwood  Mts.,  Hall  6020.  Z.  fremontii  var.  brevibracteatus  Jones, 
Contrib.  W.  Bot.  12:78  (1908),  tvpe  loc.  Victorville.  Toxicoscordion  brevibracteatus  Gates, 
Jour.  Linn.  Soc.  Bot.  44:158   (1918). 

6.     VEEATRUM  L.    F.\lse  Hellebore 

Stem  tall  and  leafy  from  a  short  thick  rootstock,  bearing  coarse  fibrous  roots. 
Leaves  broad,  plaited,  coarsely  nerved.  Stem  and  inflorescence  pubescent. 
Flowers  polygamous,  greenish  or  cream-color,  in  a  terminal  panicle.  Perianth 
of  6  distinct  obovate-oblong  segments,  somewhat  contracted  at  the  base,  adnate 
to  the  l)ase  of  the  ovary.  Stamens  6,  opposite  the  perianth-segments  and  free 
from  them,  shorter  by  half  and  recurving;  filaments  subulate;  anthers  with  con- 
fluent cells,  cordate.  Styles  3,  persistent,  mostly  curved.  Capsule  3-celled,  3- 
lobed. — About  10  species,  northern  hemisphere.  (Latin  vere,  truly,  and  ater, 
black,  in  reference  to  the  color  of  the  roots.) 

Ovary  glabrous. 

Perianth  segments  not  fringed;  capsule  oblong-ovoid,  %  to  l',4  inches  long. 

Flowers  dull  white;  common 1.     V.  californicum. 

Flowers  green  ;    rare 2.      V.   viride. 

Perianth   segments   deeply   fringed;    capsule   depressed-globose  with   notched   apex,   much- 
lobed  laterally,  4  lines  long 3.     V.  fimbriatum. 

Ovary  densely  woolly;  perianth  segments  erose  or  lightly  fringed...; 4.     V.  insolitum. 

1.  V.  californicum  Durand.  Torv  Lily.  Stem  very  stout  and  leafy,  sug- 
gesting a  cornstalk,  3  to  5  or  6  feet  high  ;  leaves  ovate  or  elliptic-oblong,  sheathing 
at  base,  6  to  12  inches  long  or  the  uppermost  lanceolate  and  shorter;  panicle  1 
to  Itfj  feet  long,  the  lower  jjortion  often  sterile;  bracts  mostly  membranous; 
pedicels  1  to  4  lines  long;  flowei's  dull  white,  i)erianth-segments  obovate,  mostly 
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obtuse,  5  to  9  lines  long,  greenish  margined  at  base,  greenish  glands  at  base  of 
segments  2,  or  one  and  Y-shaped,  often  denticulate  or  erose  at  apex;  capsule 
walls  tirm-ehartaceous ;  seeds  broadly  wing-margined. 

Wet  flats  and  about  springs,  a  characteristic  plant  of  meadows  in  the  Sierra 
Nevada  at  4500  to  8500  feet ;  also  in  the  North  Coast  Ranges  and  high  mountains 
of  Southern  California.  North  to  Washington,  east  to  Colorado  and  south  into 
Mexico.  Often  reported  as  poisonous  to  stock  and  sometimes  called  False  Helle- 
bore.   July-Aug. 

Loes. — North  Coast  Ranges:  Sisson,  Jcpsan  5796;  Log  Lake,  Shackelford  Creek,  Butter 
534;  Trinity  Simimit,  Manning;  Dinsniore  Ranch,  Van  Duzen  River,  Traey  4280;  South  Yollo 
BoUy,  Jcpson  (perianth  segments  oblong-lanceolate);  Sherwood,  Davy.  Sierra  Nevada:  Mt. 
Bidwell,  Manning ;  Bear  Valley,  Nevada  Co.,  Jepson;  Silver  Lake,  Amador  Co.,  E.  MuUiken 
134;  Rancheria  Mt.,  Jepson  4603;  Lake  Merced,  Jepson  3195;  Little  Kern  River,  Ciilbertson 
4322;  Hassock  Mdw.,  Tule  River,  ace.  Eopping.  Southern  California:  Bluff  Lake,  San  Ber- 
nardino Mts.,  Pettibon-e;  Mt.  San  Jacinto,  Jepson  2324;   Palomar,  McClatchie. 

Refs. — Ver^vtrum  californicum  Dur.  Jour.  Acad.  Phila.  ser.  2,  3:103  (1835),  type  loc. 
near  Nevada  City,  Pratten;  Jepson,  Fl.  W.  Mid.  Cal.  123  (1901). 

2.  V.  viride  Ait.  Similar  to  V.  californicum  in  habit;  branches  of  the 
panicle  more  or  less  drooping ;  principal  bracts  foliaceous ;  perianth  green,  about 
4  lines  long. 

Subalpine  meadows,  Siskiyou  Co.  North  to  Ala.ska,  east  to  New  Brunswick, 
thence  south  to  Georgia. 

Loc. — Salmon  Mts.,  Butler  536.     Our  only  known  locality  in  Cal. 

Kef. — Veratrum  viride  Ait.  Hort.  Kew  3:422  (1789),  type  from  North  America. 

.3.  V.  fimbriatum  Gray.  Similar  in  habit  to  the  preceding;  leaves  linear- 
lanceolate,  1-2  to  l\-j  feet  long,  1  to  2  or  4  inches  wide ;  panicle  V2  to  l'^4  ^^^^  long, 
its  branches  widely  spreading;  pedicels  4  lines  long;  perianth-segments  rhom- 
bic-ovate, 2  to  5  lines  long,  the  margin  cleft  into  filiform  segments,  except  at  the 
broad  base  which  bears  two  oblong  more  or  less  glandular  spots  reaching  to  the 
middle  of  the  segment  and  separated  by  a  furrow ;  capsule  walls  mendiranous ; 
seeds  green,  scarcely  margined. 

Vicinity  of  the  eoa.st,  Jlendocino  "White  Plains"  or  pine  barrens.    July. 

Loes. — Ft.  Bragg,  W.  C.  Mathcn-s;  Albion,  Davy. 

Refs. — Veratrum  fimbri.^.tum  Grav,  Proc.  Am.  Acad.  7:391  (1868),  type  loc.  Mendocino 
coast  plain,  Bolander;  Jepson,  Fl.  W.  Mid.  Cal.  123   (1901). 

4.  V.  insolitum  Jepson  n.  sp.  Stems  4  to  5  feet  high;  leaves  elliptic,  acute, 
7  to  8  inches  long,  the  uppermost  lanceolate,  6  to  7  inches  long  or  less;  panicle 
11  to  20  inches  long,  composed  of  elongated  lanate-tomento.se  racemes ;  perianth- 
segments  white.  3  to  4  lines  long,  obovate.  mostly  obtuse,  irregularly  eiliate  or 
erose,  or  the  inner  segments  irregularly  and  very  shallowly  fimbriate,  all  with  2 
dark  glandular  spots  at  base;  ovary  densely  woolly;  capsule  unknown. —  (Folia 
elliptica  acuta  uue.  7-8  longa,  summa  lanceolata;  panicula  racemis  elongatis 
lanato-tomentosis ;  segmenta  perianthii  lin.  3-4  longa,  alba  obovata  impariter 
erosa,  ciliata  vel  breviter  fimbriata,  basi  maeulis  duabus  atratis  glanduliferis ; 
ovarium  tomentosissimum. ) 

Red-clay  hills,  in  chaparral,  Del  Norte  Co.  Also  west  fork  Illinois  River, 
southern  Oregon. 

Loes.— Adams  Sta.  to  Shelley  Creek,  Jfjjsow  2915  (type)  ;  Red  Hill  (South  Fork  Smith 
River),  Jepson  2900. 

7.  LEUCOCRINUM  Nutt. 
Leaves  tufted  on  a  very  short  rootstock,  the  roots  cordlike.  Flowers  showy, 
pure  white,  fragrant,  in  a  central  cluster  on  the  ground,  the  pedicels  arising 
directly  from  the  rootstock.  Perianth  iiersistent,  salverform,  its  tube  slender, 
very  much  elongated,  its  segments  oblong-lanceolate.  Stamens  6.  inserted  near 
the  summit  of  the  tube.     Ovary  ovate-oblong,  seated  below  the  ground  at  the 
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base  of  the  periauth-tube ;  style  1,  persistent,  elongated,  tubular,  the  orifice 
slightly  3-lobed.  Capsule  triangular-obovate,  loculieidal.  Seeds  angled,  black. — 
Species  one,  western  United  States.     (Greek  leuco,  white,  and  krinon,  a  lily.) 

1.  L.  montanum  Nutt.  Sand  Lily.  Leaves  linear,  many-nerved,  3  to  5  inches 
long,  1/2  to  '2\-^  lines  broad,  the  bases  surrounded  by  searious  bracts;  pedicels  2 
to  6  lines  long ;  perianth-segments  oblong,  7  to  9  lines  long,  the  tube  2  to  5  inches 
long. 

.Mountain  valleys,  northern  Sierra  Nevada,  from  Sierra  Co.  to  Modoc  and 
Siskiyou  cos.,  4000  to  5000  feet.  Plentiful  in  its  special  localities  but  the  localities 
few.    Oregon  and  Nevada  east  to  Nebraska. 

Locs. — Adin,  M.  S.  Baker;  Ft.  Bidwell,  Manning. 

Refs. — Leucockinum  mont.^-NTJM  Nutt.;  Gray,  Ann.  Lye.  N.  Y.  4:110  (1837),  type  loc. 
plains  of  the  upper  Platte  River,  Nuttall;  Wats.  Bot.  King  349,  pL  36,  figs.  1-3  (1871). 

8.  HESPEROCALLIS  Gray 

Stem  straight,  simple,  somewhat  leafy,  arising  from  a  tunicated  bulb.  Leaves 
narrow.  Flowers  in  a  raceme,  with  conspicuous  searious  bracts  and  pedicels 
jointed  at  the  summit.  Perianth  white,  withering-persistent,  funnelform.  6-cleft 
into  narrowly  obovate  segments.  Stamens  6,  inserted  on  the  throat.  Style  e(iual- 
ing  the  perianth  or  slightly  exserted  ;  stigma  disk-.shaped.  Capsule  subglobose, 
loculieidal.  Seeds  numerous,  horizontal,  flattened,  in  2  rows  in  the  cells,  jet 
black. — Species  1,  deserts  of  Southern  California  and  western  Arizona.  (Greek 
hesperos,  western,  and  kallos,  beauty.) 

1.  H.  undulata  Gray.  Desert  Lily.  Stem  1  to  2  feet  high,  4  to  18-flowered ; 
basal  leaves  .somewhat  fleshy,  carinate,  wavy-margined,  1  to  2  feet  long  and  ^,4 
to  %  inch  wide,  the  margin  more  or  less  undulate;  eauline  leaves  few,  shorter; 
perianth  214  to  234  inches  long,  its  tube  half  as  long  as  the  segments,  the  seg- 
ments narrowly  olDovate,  4  to  6  lines  wide,  with  a  broad  5  to  7-lineate  bluish- 
green  band  on  the  back;  capsule  6  to  10  lines  long,  abruptly  tipped  with  the 
persistent  style  base. 

Sandy  valleys  or  rocky  hills :  eastern  Mohave  Desert  and  the  Colorado  Desert. 
Western  Arizona.    Mar. -Apr. 

Locs.— Minneola.  Hall  #  Chandler  6829;  Ludlow,  Jepson  5502;  Needles,  Huhy  Warren; 
Santa  Maria  Mts.,  ScheJlcnger;  Carrizo  Creek,  T.  Brandegce;  Salt  Creek,  F.  Stephens.  "Often 
spoken  of  as  exceedingly  rare,  but  during  my  1905  journey  into  the  desert  it  was  sending 
up  its  stalks,  laden  witli  beautiful  flowers,  from  every  sand-patch  between  Mecca  and  Palo- 
verde  on  the  Colorado  Desert  and  between  Bagdad  and  Newberry  on  the  Mohave." — H.  M. 
Hall  in  litt.     Vallecito,  Jepson  4'  Dutton.  8584. 

Ref. — HESPEROCALLIS  LTNDULATA  Gray,  Proe.  Am.  Acad.  7:391  (1868),  based  on  spms. 
from  along  the  Colorado  River   (Jessup  Rapids,  Neu-herry,  and  Fort  Mohave,  Cooper). 

9.  ODONTOSTOMUM  Torr. 

Stem  flexuous,  branching,  from  a  depressed  eorm.  Leaves  linear,  mostly  basal, 
slieafbing  the  stem.  Flowers  in  bracted  racemes.  P(»rianth  with  a  narrow  tube, 
its  segments  6,  soon  reflexed.  Stamens  6,  inserted  on  the  throat  and  alternating 
with  as  many  short  staminodia;  the  stamen  oppo.site  the  lower  outer  segment 
stands  alone  and  faces  the  remaining  5,  which  approximate  each  other  on  the 
upper  side  of  the  flower.  Style  1  ;  stigmas  3.  Ovules  2  in  each  cell  but  only  1 
maturing.  Capsule  obovate,  S-Tobed,  loculieidal. — Species  1.  (Greek  odous.  tooth, 
and  stonui,  month,  on  account  of  the  erect  subulate  filaments  at  the  throat  of  the 
flower. ) 

1.  0.  hartwegii  Torr.  Erect,  5  to  10  inches  high ;  basal  leaves  3  to  9  inches 
long,  2  to  5  lines  wide,  with  caudate-attenuate  apex;  racemes  2  to  .5  inches  long; 
bracts  and  bractlets  subulate;  periantli-tube  2  to  3  lines  long,  the  reflexed  seg- 
ments as  long  or  a  little  longer,  narrowly  oblong,  5  or  6-nerved. 
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Dry  hard  soil :  Sierra  Nevada  f ootliills  from  Mariposa  Co.  to  Butte  Co. ;  local 
in  the  foothills  of  the  middle  and  inner  North  Coast  Ranges  (Napa  Co.  and 
Tehama  Co.)  ;  400  to  1300  feet.    May. 

Locs. — St.  Helena,  Jepson;  Manzanita  Flat,  Dibble  Creek,  w.  Tehama  Co.,  Jepson;  Bed- 
ding, Seller  7846;  near  Chico,  E.  M.  Austin;  Auburn,  Sonne;  Rose  Sprs.,  Placer  Co.,  M.  H. 
Gates;  Angels  Camp,  Davy;  Chinese  Camp,  Jepson  6312;  Agua  Fria  Caiion,  Mariposa  Co., 
Congdon. 

Refs. — Odontostosium  habtwegh  Torr.  Pae.  R.  Rep.  4:150,  pi.  24  (1857),  type  loc.  lone 
Valley,  Bigelow;  Jepson,  Erythea,  2:157  (1894),  Fl.  W.  Mid.  Cal.  114  (1901). 

10.  SCHOENOLIRION  Torr. 
Stem  simple,  scapose,  this  and  tlie  linear-elongated  leaves  from  a  tunicated 
bulb.  Raceme  elongated,  densely  many-flowered,  with  1  or  2  short  supplementary 
racemes  below.  Flowers  on  very  short  pedicels  jointed  at  the  summit.  Perianth 
white,  becoming  scarious,  persistent ;  segments  6,  distinct,  oblong,  3-nerved.  Sta- 
mens 6,  adnate  to  the  base  of  the  perianth-segments.  Ovary  ovate,  short-stipi- 
tate,  the  cells  2-ovuled.  Style  persistent ;  stigma  3-cleft.  Capsule  locnlicidal ; 
seeds  black. — Species  5,  North  America.     (Greek  sehoinos,  a  rush,  and  lirion,  a 

lily.) 

Outer  bulb-coat  fibrous;  perianth-segments  linear-oblong..— 1.     S.  alium. 

Outer  bulb-coat  membranous;  perianth-segments  lanceolate 2.     S.  hracteosum. 

1 .  S.  album  Dur.  Scape  %  to  5  feet  high ;  leaves  flat,  14  to  2  feet  long,  2 
to  6  lines  wide ;  perianth  white,  tinged  or  tipped  with  green,  pink  or  lilac,  its 
segments  linear-oblong,  obtuse,  2^^  to  3  lines  long;  stamens  about  equaling  the 
perianth ;  ovary  slightly  6-lobed ;  style  slightly  3-cleft ;  capsule  globose-ovate,  3 
lines  long. 

ilountain  swamps,  northern  Sierra  Nevada  from  Plumas  Co.  to  Mt.  Shasta, 
thence  southwest  to  Mendocino  Co. ;  3500  to  7000  feet.  Southern  Oregon.  Apr.- 
July. 

Locs. — Bed  Mt.,  n.  Mendocino  Co.,  Bolander  6559;  Trinity  Summit,  Davy  5855;  Forks  of 
Salmon,  Jepson  2082;  Red  Hill,  Del  Norte  Co.,  Jepson  2902  (petals  soon  reflexed  and  the 
membranous  margins  involute  along  the  green  niidvein;  perhaps  a  distinct  form);  Quartz 
Valley,  vi.  Siskiyou  Co.,  Butler  790;  Mt.  Eddy,  Copeland  3864;  Sisson,  Jepson  5789;  Dead 
Horse  Canon,  e.  Siskiyou  Co.,  M.  S.  Baker;  Bear  Valley  Mts.,  Shasta  Co.,  M.  S.  Baker  562; 
Colby,  Butte  Co.,  S.  M.  Austin  739;  Snake  Lake  Valley,  Plumas  Co.,  Hall  9300. 

Refs. — SCHOENOLIRION  ALBUM  Dur.  Jour.  Phila.  ser.  2,  3:103  (1855),  type  loc.  Nevada 
City,  Pratten.     Eastingsia  alba  Wats.  Proc.  Am.  Acad.  14:242  (1879). 

2.  S.  bracteosum  Jepson  n.  comb.  Habit  similar  to  S.  album ;  perianth 
segments  dull  white,  lanceolate,  acuminate,  4  to  5  lines  long,  the  stamens  about 
half  as  long. 

Bogs  and  stream  banks,  north  boundary  of  Del  Norte  Co.  and  adjacent  Oregon. 
Too  little  known  to  us. 

Loc. — Highest  Siskiyou  Mts.,  Waldo-Crescent  City  road,  Cnsick  2912. 

Refs. — SCHOENOLIRION  BR.\CTEOSUM  Jepson.  Eastingsia  braeteosa  Wats.  Proc.  Am.  Acad. 
20:377  (1885),  t}'pe  loc.  Eight  Dollar  Mt.,  Curry  Co.,  Ore.,  Eoivell. 

11.     CAMASSIA  Lindl. 

Stem  slender,  scapose,  arising  from  a  tunicated  bulb,  the  linear  leaves  basal. 
Flowers  dark  blue  or  nearly  white,  in  a  simple  raceme.  Bracts  scarious.  Pedicels 
jointed  at  the  summit.  Perianth-segments  6,  distinct,  oblanceolate,  nerved,  some- 
what spreading.  Stamens  6,  on  the  base  of  the  perianth,  shorter  than  the  seg- 
ments. Style  filiform,  slightly  3-cleft  at  apex,  the  lower  part  persistent.  Capsule 
3-lobed,  loeulieidally  3-valved.  Seeds  several  in  each  cell. — Species  3,  North 
America.     (Quamash  or  camass,  the  name  of  the  northwest  Indians.) 

Bibliog.— Coville,  F.  V.,  Technical  Name  of  the  Camas  Plant  (Proc.  Biol.  Soc.  Wash. 
11:61-65,-1897).    Piper,  C.  V.,  Notes  on  Quamasia  (Proc.  Biol.  Soc.  Wash.  29:77-82,-1916). 

Perianth-segments  3  or  sometimes  5-nerved ;  buds  gibbous  on  one  side 1.     C  quamash. 

Perianth-segments  usually  5  (or  7  to  9)-nerved;  buds  not  gibbous 2.     C.  Icichtlinii. 
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1.  C.  quamash  Greene.  Camass.  Scape  stoutish,  1  to  2V2  feet  high ;  raceme 
5  to  25-flo\vere(^l ;  tiowers  dark  bhie,  rarely  white ;  perianth-segments  unequal, 
spreading  unequally  in  2  sets  of  3  each,  nearly  6  to  10  lines  long,  each  twisted 
separately  after  blooming ;  capsule  obtusely  angled,  its  valves  pinnately  veined. 

Wet  meadows  or  wet  bottoms.  Sierra  Nevada,  4500  to  6500  feet ;  high  North 
Coast  Ranges.    North  to  British  Columbia  and  east  to  ITtah. 

Locs. — Bound  Mdw.,  Giant  Forest,  Jepson  672;  Pine  Ridge,  Fresno  Co.,  Sail  4"  Chandler 
(perianth-segments  twisting  over  ovary)  ;  Little  Yosemite,  Hall  9047;  Rancheria  Mt.,  Yosemite 
Park,  Jepson  4604;  Truckee,  Sonne;  Modoc  Co.,  M.  S.  Baker;  Mt.  Hull,  Hall  9546a  (twisting 
perianth! ). 

Refs. — Cam.issia  quamash  Greene,  Man.  Bay  Beg.  313  (1894).  PJialanginm  quamash 
Pursh,  Fl.  1:226  (1814),  type  loc.  Weippe,  Ida.,  Lewis.  Quamasia  quamash  Cov.  Proc.  Biol. 
Soe.  Wash.  11:64  (1897).     Camassia  esculenta  Lindl.  Bot.  Reg.  t.  1486   (1832). 

2.  C.  leichtlinii  Wats.  Similar  to  C.  quamash ;  flowers  dark  blue  to  cream 
color;  perianth-segments  10  to  12  lines  long,  spreading  regularly  in  a  perfect  star, 
withering  and  twisting  over  the  cap.sule  like  a  bon-bon,  at  length  deciduous  as  a 
whole ;  capsule  oblong-obovate,  slightly  notched  at  apex,  its  valves  closely  veined 
horizontally. 

Wet  flats  or  grassy  plains;  Marin  and  Napa  cos.  to  Humboldt  Co..  and  easterly 
to  Sierra  Co.    North  to  British  Columbia. 

Loes. — Inverness,  Jepson  8302  (perianth-segments  withering  separately)  ;  Napa  Valley, 
Clara  Hunt;  Red  Mt.,  se.  of  Ukiah,  Jepson  3035;  Ft.  Bragg,  W.  C.  Mathews;  Willow  Creek, 
Trinity  River,  Tracy  3388;  Sierra  Valley,  Alma  Ames. 

Refs. — Camassia  leichtlinii  Wats.  Proe.  Am.  Acad.  20:376  (1885).  Chlorogdluvi  leicht- 
linii Baker,  Gard.  Chron.  ser.  2,  1:689  (1874),  type  collected  by  Jeffrey,  probably  in  the 
Umpqua  Valley,  Ore.,  and  not  in  "British  Columbia,"  ace.  Piper.  Camassia  esculenta  var. 
leichtlinii  Baker,  Bot.  Mag.  t.  6287   (1877). 

12.     CHLOROGALUM  Kunth. 

Stem  from  a  tunicated  bulb,  often  tall,  almost  leafless,  ending  in  a  panicle  of 
racemose  branches.  Leaves  of  the  basal  tuft  long-linear.  Bracts  small  and 
scarious.  Pedicels  jointed  at  the  sununit.  Perianth  white,  purple  or  pinkish, 
persistent  and  at  length  twisted  over  the  ovary ;  segments  6,  distinct,  spreading, 
ribbon-like,  with  3  distinct  but  closely  approximate  nerves  down  the  middle. 
Stamens  6,  rather  shorter  than  the  segments  and  inserted  on  their  bases.  Style 
long-filiform,  slightly  3-cleft  at  apex.  Capsule  broadly  turbinate,  3-lobed,  locu- 
licidal,  with  1  or  2  seeds  in  each  cell. — Species  4,  California  and  adjacent  borders 
north  and  south.     (Greek  chloros,  green,  and  gala,  milk  or  juice.) 

Perianth-segments  rotate-spreading,  8  to  10  lines  long;  bulb  with  a  heavy  coat  of  coarse  fibers; 

leaves  %  to  1%  inches  broad;  pedicels  3  lines  long  or  more 1.     C.  povieridianum. 

Perianth-segments  somewhat  spreading  from  above  the  base,  3  to  5  lines  long;  bulb  with  a 
membranous  coat;   leaves   Vi    inch  wide  or  less. 
Pedicels  shorter  than  the  perianth;  flowers  white  or  pinkish. 

Flowers  white  'ivith  yellowish-green  lines;  style  included;  ovary  on  a  short  stipe 

2.     C.  angustifolium. 
Flowers  white  with  rose-colored  midnerve  or  pinkish;  style  exserted  as  ovary  matures; 

ovary  sessile 3.     C.  parviflorum. 

Pedicels  as  long  or  longer  than  the  perianth;  tiowers  blue  or  purplish;  ovary  sessile 

4.     C.  purpureum. 

1.  C.  pomeridianum  Kunth.  Soap  Plant.  Plants  2  to  10  feet  high,  with 
ample  spreading  i)anicle;  bulb  3  to  4  inches  long  and  lYj  to  2  inches  thick  with 
a  very  dense  coat  of  coarse  brown  fibres ;  basal  leaves  numerous,  %  to  2i/o  feet 
long,  lo  to  IVi;  inches  broad,  carinate,  strongly  undula1(>;  pedicels  slender,  about 
3  to  6  lines  long;  perianth-segments  lineai',  8  to  10  lines  long,  white,  piirj)le- 
veined,  spreading  widely;  capsule  3  lines  long,  the  valves  ])innately  nerved. 

Dry  open  low  hills  and  plains,  Sierra  Nevada  foothills,  Great  Valley,  Coast 
Ranges,  south  to  cismontane  Southern  California,  and  north  to  southern  Oregon. 
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Absent  from  the  Colorado  and  Mohave  deserts  and  the  arid  region  east  of  the 
Sierra  Nevada,  and  the  Redwood  belt.    July-Aug;. 

Locs. — Bear  Valley,  Nevada  Co.,  Jepson;  Gwin  Mine,  Calaveras  Co.,  Jepson;  Heteh-Hetchy, 
Jepsmi ;  Nortli  Fork  Kaweah  River,  Jepson ;  Hupa  Valley,  P.  E.  Ooddard ;  Mt.  Konocti,  Lake 
Co.,  Jepson;  Mt.  Tamalpais,  E.  MulUken  72;  Little  Oak,  Solano  Co.,  Jepson;  Coyote  Creek, 
Santa  Clara  Co.,  Jepson;  San  Luis  Obispo,  Summers  825;  Lower  Eubio  Caiion,  Peirson  10; 
San  Bernardino,  Parisli. 

Refs. — CnLOROG.\LUM  pomeridianum  Kunth.  Enum.  PI.  4:682  (1843)  ;  Torr.  Bot.  Mex. 
Bound.  218,  pi.  60  (1859)  ;  Wats.  Bot.  Cal.  2:159  (1880)  ;  Jepson,  Fl.  W.  Mid.  Cal.  121  (1901). 
Antliericum  pomeridianum  Ker.  Bot.  Reg.  t.  564  (1821),  tvpe  not  given.  Laothoe  pomeridiana 
Raf.  Fl.  Tellur.  3:53   (1836). 

2.  C.  angustifolium  Kell.  Plants  li,;  to  2  feet  high  ;  biilb-eoats  membranous, 
light  reddish-brown ;  basal  leaves  4  to  12  inches  long,  1  to  2  or  3  lines  broad,  be- 
coming revolute ;  panicle  with  few  ascending  branches ;  pedicels  about  2  lines 
long ;  perianth  funnelform-campanulate,  the  segments  oblong-linear,  4  to  5  lines 
long,  white  with  yellowish-green  veins ;  ovary  on  a  short  stipe. 

Lower  foothills  of  the  Sierra  Nevada,  Calaveras  Co.  north  to  Shasta  Co., 
thence  south  in  the  inner  Coast  Range  to  Mendocino  Co. 

Locs. — Milton,  Davii  1229;  lone,  Braunton  1005;  Blue  Ravine,  Eldorado  Co.,  K.  Brandegee ; 
Redding,  HaU  #  Babc'ock  4003;  Round  Valley   (Zoe,  4:159). 

Refs. — Chloroo.\lum  .\.ngustifolium  KeU.  Proc.  Cal.  Acad.  2:104,  fig.  30  (1863),  type  loc. 
Shasta,  Veateh;  Wats.  Bot.  Cal.  2:160  (1880);  Jepson,  Fl.  W.  Mid.  Cal.  121  (1901).  Laothoe 
angustifolia  Greene,  Leafl.  1:91   (1904). 

3.  C.  parviflorum  Wats.  Plants  1  to  2  feet  high ;  bulb  1  inch  in  diameter ; 
basal  leaves  grass-like  (2  to  3  lines  broad)  ;  pedicels  short,  1  or  rarely  2  lines 
long;  flowers  pinkish  or  white  with  rose-eolored  midnerve;  perianth-segments 
oblong-lanceolate,  spreading  from  above  the  base,  3  or  sometimes  4  lines  long; 
style  exserted  as  ovary  matures ;  ovary  broad  and  obtuse,  sessile. 

Cismontane  Southern  California  in  Riverside  and  San  Diego  cos.,  from  the 
eoa-st  inland  24  to  35  miles. 

Locs. — Menifee,  Riverside  Co.,  E.  Foster;  Oceanside,  Parisli  4444;  San  Diego,  Jepson  1600; 
Alpine,  T.  Brandegee. 

Refs. — Chlorogalum  parvipi.orum  Wats.  Proc.  Ani.  Acad.  14:243  (1879),  type  loc.  El 
Cajon  Valley,  San  Diego  Co.,  D.  Cleveland.     Laothoe  parviflora  Greene,  Leafl.  1:91    (1904). 

4.  C.  purpureum  Brandegee.  Plants  14  to  20  inches  high ;  bulbs  light- 
colored,  ovoid,  34  to  1  inch  in  diameter ;  basal  leaves  narrowly  linear.  1  to  2  lines 
wide,  undulate;  pedicels  as  long  or  longer  than  the  (3  lines  long)  perianth; 
perianth-segments  spreading  from  above  the  base,  oblong-ovate,  blue  or  purplish 
with  3  darker  midveins ;  stamens  about  equaling  the  segments ;  style  sometimes 
slightly  exserted  in  old  flowers;  ovary  sessile. 

Western  Monterey  Co.    June. 

Locs. — Jolon,  Hall  10019;   Milpitas  Ranch,  Eastuwod. 

Refs. — Chlorog^vlum  purpukeum  Brandegee,  Zoe  4:159  (1893),  type  loc.  Santa  Lucia 
Mts.,  W.  Fortriede.    Laothoe  purpurea  Greene,  Leafl.  1:91  (1904). 

13.     ALLIUM  L.     Wild  Onion 

Stem  seapose,  from  a  tunieated  or  sometimes  rhizome-like  bulb  or  from  a 
corm,  with  basal  leaves,  and  bearing  an  unbel  or  head  of  flowers  subtended  by 
2  or  3  thin  whitish  or  scarious  bracts.  Herbage  with  the  characteristic  taste  and 
odor  of  onions.  Leaves  narrow  and  plane,  or  convolute-filiform  or  terete.  Peri- 
anth of  6  di.stinct  or  nearly  dLstinet  ecjual  1-nerved  segments,  campanulate  or 
spreading.  Stamens  inserted  on  the  base  of  tlie  segments ;  filaments  often  dilated 
below.  Ovules  2  (rarely  several)  in  each  cell;  style  filiform,  persistent;  stigma 
simple  or  3-parted.  Capsule  obovate  or  globose,  obtusely  3-lobed,  often  crested ; 
seeds  1  or  2  in  each  cell,  black,  wrinkled. — Species  250,  north  temperate  zone. 
(Ancient  Latin  name  of  garlic.) 
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A.     Scape  terete;  leaves  1  to  several,  Unear,  filiform  or  terete. 

1.  Plants  with  rootstoclcs  and  hulhs. 

Bootstoek  ero-vvned  by  the  bulb,  more  or  less  persistent;   bulb  uarrowly  oblong  or   elongated 
ovoid,  heavily  sheatlied  witli  the  bases  of  several  leaves. 
Scapes  1%  to  3  feet  high;  bulbs  white  or  light -colored,  narrowly  oblong,  %  to  1%  inches 

broad 1.     A.  validum. 

Scapes  8  to  12  inches  high ;  bulbs  generally  deep  red,  elongated  ovoid,  Va  to  %  inch  broad. 

2.    A.  haematochitoii. 

Eootstock  slender,  horizontal,  bearing  terminally  one  or  few  corms  and  giving  rise  to  an  erect 

scape;  corm  short-ovoid  or  round 3.     A.  unifolhim. 

2.  Plants  without  rootstocks;  bulb  ovoid  or  globose;  leaves  deciduous  above  outer  bulb-coats. 
Bulb-coats  with  indistinct  reticulation  or  none. 

Leaves  terete  or  sub-terete,  solid;  ovary  crests  conspicuous. 

Scapes  12  to  20  inches  high;  bidbs  pinkish;  leaves  1  or  2 4.     A.  intactum. 

Scapes  2  to  8  inches  high ;  bulbs  rcddish-bro"\vn ;  leaf  solitary. 
Leaves   not   coiled    at   tip ;    Southern    California. 

Perianth-segments  lanceolate-attenuate;  ovary  crests  emarginate 5.     A.  parryi. 

Perianth-segments  ovate-lanceolate;   ovary  crests  more  or  less  fimbriate. 

Scapes  mostly  slender ;  perianth-segments  3  to  5  lines  long,  usually  recurved 

at  tip,  sometimes  spreading;  mostly  of  the  desert  slopes 

6.    A.  fimbriatum. 
Scapes   stout;    perianth-segments   closely  erect,  straight  at  tip,   6  to   7   lines 

long;  high  San  Gabriel  Mts 7.     A.  peirsonii. 

Leaves  coiled  at  tip;  east  side  of  the  Sierra  Nevada 8.    A.  atrorubens. 

Leaves  plane. 

Scapes  4  to  15  inches  high;  ovary  crests  conspicuous;   perianth-segments  broadly  ovate 
to  lanceolate. 

Flowers  5  to  6  lines  long;  ovary  crests  twice  as  long  as  the  ovary 9.    A.  aiiserinum. 

Flowers  3  to  4  lines  long;  ovary  crests  shorter  than  the  ovary. 
Perianth-segments  acuminate,  rose-color. 

Scapes  solitary _ 10.     A.  campanulatum. 

■   Scapes  commonly  in  pairs 11.     A.  bisceptrum. 

Perianth-segments  acute,  pinkish  to  white 12.     A.  sanbomiL 

Scapes    Vi    to    2iA    inches   high;    ovary    crests   evident    to    obscure;    perianth-segments 
lanceolate  to  oblong,  obtuse  to  acuminate. 

Stamens  shorter  than  the  perianth;  Sierra  Nevada 13.     A.  tribracteatum. 

Stamens  equaling  or  exceeding  the  perianth;  Southern  California 14.    A.  burlewii. 

Bulb-coats  with  distinct  reticulation. 

Reticulation  of  bulb-coats  undulate-horizontal. 

Leaves  2;  bulbs  gray;  ovary  without  crests 15.    A.  hyalinum. 

Leaves  several;  bulbs  deep  red;  ovary  broadly  crested 16.    A.  amplectens. 

Eeticulation  of  bulb-coats  close,  strongly  serrate-horizontal. 
Ovary  crests  minute,  central. 

Outer  perianth-segments  only  slightly  wider  than  the  inner. 

Perianth  commonly  pink;  pedicels  equal,  %  to  Ya  inch  long;  interior 

17.    A.  serratu/m. 

Perianth  rose-purple;  pedicels  unequal,  '4  to  %  inch  long;  maritime 

18.  A.  dichlamydeum. 
Outer  perianth-segments  twice  as  wide  as  the  inner  and  slightly  longer;    perianth 

rose-purple;  pedicels  unequal,  %  to  lli  inches  long 19.     A.  peninsulare. 

Ovary  crests  broad,  rounded;  perianth-segments  glandular-denticulate. ...20.    A.  bolanderi. 
Reticulation  of  bulb-coats  coarse  quadrate  to  hexagonal. 

Perianth-segments  deep  rose-color,  acuminate,  the  margins  undulate-serrulate ;   pedicels 

%  to  1  inch  long _ 21.     A,  acuminatum. 

Perianth-segments  pinkish  to  rose-color,  acute,  the  margine  entire;   pedicels  %    to   % 
inch  long _ 22.     A.   lac^mosum. 

B.     Scape  much  flattened  and  2-edged  or  narrowly  winged;  leaves  usually  2,  broadly  linear 

or  falcate. 

Perianth-segments  narrowly  lanceolate,  long  acuminate,  or  becoming  filiform-subulate;  stamens 
nearly  equaling  segments  or  exsertcd ;  ovary  not  crested ;  bulb-coats  without  reticulation  ; 
northern  Sierra  Nevada 23.     A.  platycaule. 
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Perianth-sogments  ovate-lanceolate,  acute  to  acuminate;  stamens  %  to  %  as  long  as,  or  some- 
times equaling,  the  segments. 
Ovary  crests  consisting  of  a  curved  ridge;  bulb-coats  mostly  mth  faint  reticulation;   north- 
ern Sierra  Nevada. 

Filaments  dilated  at  base  but  distinct 24.     A.  anccps. 

Filaments  united  by  thin  dilated  bases  into  a  sort  of  cup 2.5.    A.  modoccnse. 

Ovary  with  ridges  of  the  lobes  produced  above  into  prominent   crests;    filaments   distinct; 
bulb  coats  not  reticulated ;   Coast  Ranges. 

Umbels  loose  (pedicels  6  to  13  lines  long) 20.     A.  faleifolium. 

Umbels  more  compact  (pedicels  4  to  7  lines  long) 27.     A.  breweri. 

1.  A.  validum  "Wats.  Swamp  Onion.  Scape  stout,  2-edged  above,  3  to  6 
lines  in  diameter,  lio  to  3  (or  31^)  feet  higli ;  Indb  lo  to  li,4  inelies  thick  and 
IV2  to  2  times  as  long,  crowning  a  very  stout  rootstock;  roots  thick  and  coarse; 
bulb-coats  white  to  liglit  reddish-brown,  prominently  ribbed,  continuous  with 
the  broad  leaves,  these  4  to  6  lines  wide,  1  to  2  (or  3)  feet  long;  perianth-segments 
3  to  6  lines  long,  lanceolate-acuminate,  rose-color  to  nearly  white ;  stamens  and 
style  usually  exserted ;  capsule  large,  subglobose,  not  crested. 

Wet  meadows.  Sierra  Nevada  north  to  Siskiyou  Co.,  thence  southerly  to 
Trinity  Co. ;  4000  to  9000  feet.    Common.    Also  in  Oregon. 

Loes. — Garfield  Forest,  Sequoia  Park,  Jepson  4661;  Farewell  Gap,  Jepson  1145;  Lake 
Merced,  Yosemite  Park,  Jepson  3214;  Kennedy  Mdws.,  A.  L.  Grant  178;  SUver  Lake,  Amador 
Co.,  MuUikcn  139;  Suzy  Lake,  El  Dorado  Co.,  Jepson  8184;  Donner  Lake,  Sonne;  Warner  Mts., 
L.  S.  Smith  1131;  Cedar  Spr.,  Mt.  Shasta,  Jepson;  Shackelford  Creek,  w.  Siskiyou  Co.,  Butler 
112;  Twin  Lakes,  Trinity  Co.,  Eastwood. 

Eef. — Allium  validum  Wats.  Bot.  King,  350  (1871),  tyjw  loc.  Mono  Pass,  Bolander  6248. 

2.  A.  haematochiton  Wats.  Scape  stout,  flexuous,  7  to  12  inches  high :  bulb 
elongated-ovoid,  1  -  to  %  inch  broad,  its  coats  usually  deep  red,  rarely  jiale  pink ; 
leaves  many,  abruptly  narrowing  or  filifonu  above  the  broad  sheaths ;  pedicels 
numerous,  y^  to  1  incli  long;  perianth-segments  deep  rose-color  (or  often  nearly 
white)  witli  darker  midnerve,  broadly  ovate-acute,  3  to  4  lines  long;  filaments 
%  as  long  as  the  perianth-segments,  narrowly  subulate,  with  adnate  deltoid  bases ; 
ovary  white,  truncate  with  very  short  rounded  or  undulate  dark  red  crests. 

Dry  hills  and  mountain  slopes  from  San  Luis  Obispo  Co.  to  San  Diego  Co. 

Locs. — San  Luis  Obispo,  Summers:  Lockwood  Valley,  Mt.  Pinos,  Hall  6333;  Banning, 
M.  J.  Smith  300;  Strawberry  Valley,  San  Jacinto  Mts.,  Hall  2096;  Palomar,  Jepson  1487; 
La  Mesa,  San  Diego  Co.,  Jepson  6679. 

Eefs. — Allium  h.\ematochiton  Wats.  Proc.  Am.  Acad.  14:227  (1879),  type  loc.  San  Luis 
Obispo,  Brewer  462;  Abrams,  Fl.  Los  Ang.  84   (1904). 

3.  A.  unifolium  Kell.  Scape  stout,  1  to  2  feet  high,  rising  from  a  deeply 
seated  short  horizontal  rootstock  bearing  one  or  a  few  corms,  only  the  rootstock 
or  base  of  scape  rooting;  reticulation  of  corm  coats  irregidar  to  vertical  undu- 
late ;  leaves  4  or  3 ;  bracts  2,  large,  aeiuninate,  membranous ;  umbels  10  to  30- 
flowered,  the  pedicels  1  to  Ito  inches  long;  flowers  lavender-pink;  segments 
broadly  oblong-ovate,  5  to  7  lines  long,  1  ■{  longer  than  the  stamens  and  style ; 
ovary  not  crested,  but  with  quadratish  lobes. 

Rich  moist  lands  in  the  valleys  or  open  hills :  Coast  Ranges,  20  to  400  feet, 
from  Monterey  Co.  north  to  Humboldt  Co.    Local. 

Biol.  Note. — The  stem  arises  from  a  corm  which  through  exhaustion  becomes  a  rootstock 
as  is  evidenced  by  the  husk  of  the  former  corm  which  for  a  time  surrounds  it.  The  rootstock 
sends  out  two  prongs  in  opposite  directions  or  nearly,  each  developing  a  corm.  Apparently 
these  new  corms  become  independent  the  next  season,  each  sends  up  a  stem,  and  at  the  same 
time  develops  two  new  corms  as  the  parent  corm  becomes  depleted. 

Locs. — Pacific  Grove,  Heller  6845;  Mt.  Diablo,  Jepson  7588;  Berkeley  and  Mt.  Tamalpais, 
ace.  Behr:  Conn  Valley,  Napa  Co.,  Jepson;  Ft.  Bragg,  W.  C.  Mathews  51;  White  Thorn  Valley, 
Mattole  Eiver,  Traci/"5004;   Eureka,  Tracii  4078. 

Eefs,— Allium  unifolium  Kell.  Proc.  Cal.  Aciid.  2:112,  f.  35  (1863),  type  loc.  Oakland; 
Wats.  Bot.  King,  486,  p!.  36,  figs.  9-10  (1871);  Baker,  Bot.  Mag.  t.  6320,  figs.  1-4  (1877); 
Behr,  Fl.  Vic.  S.  F.  287  (1888)  ;  Jepson.  Fl.  W.  Mid.  Cal.  119  (1901).  Var.  l.\cteum  Greene, 
Pitt.  2:55  (1890),  type  loc.  San  Luis  Obispo  Co.,  Lemmon.  Stouter  and  more  succulent; 
perianth  white. — Ex.  char. 


^' — '^    /c    ir i» — ''-si^iii^ 


gsssianojca 


\0U 


f 


Fig.  47.  Bulb  coat  reticulations  in  Allium:  a,  A.  r.\i!KYl  Wats.,  X  20.  b,  A.  fi.mbki.vtum 
Wats.,  X  20.  c.  A.  sanbobnii  Wood,  X  10.  d,  A.  hyalinum  Curran  var.  praecox  Jcpson, 
X  10.  e,  A.  PENINSULARE  Lcmmon,  X  10.  /,  A.  bolanderi  Wats.,  X  10.  p,  A.  acuminatum 
Hook.,   X  5.     h,  A.  LACUNOSUM  Wats.,  X  10.     i,  habit  of  A.  faixitohum  H.  &  A.,  X  %. 
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4.  A.  intactum  Jepson  n.  sp.  Scape  12  to  20  inches  high,  stiff,  slightly 
flexuous  or  erect ;  bulb-coats  numerous,  pinkish,  the  reticulation  vertical,  minutely 
rectangular;  leaves  1  or  2,  terete,  solid,  sheathing  the  stem  3  to  6  inches,  the 
sheath  entire  (not  split  down)  ;  bracts  3,  large,  ovate-acuminate  with  attenuate 
tips ;  umbels  round,  densely  flowered ;  pedicels  slender,  Yo  to  %  inch  long ;  peri- 
anth-segments pink  to  rose-color  with  deeper  midnerve,  rather  thin,  lanceolate- 
acuminate,  erose,  2  lines  long;  stamens  equaling  or  exceeding  the  perianth;  fila- 
ments opposite  the  inner  segments  with  long  narrow  triangular  bases  adnate  to 
the  petal  for  almost  half  their  length,  the  alternate  filaments  with  short  deltoid 
bases ;  style  exserted,  stigmas  3-parted ;  ovary  with  very  thin  walls  and  6  con- 
spicuous thin  crests;  crests  as  long  as  the  ovary;  capsule  one-seeded. —  (Scapus 
rigidus,  leviter  flexuosus  vel  erectus,  unc.  12-20  altus;  reticulum  tunicae  bulbi 
minute  rectangulare  ad  perpendiculum  directum ;  folia  1-2,  teretia,  non  cava ; 
stamina  perianthio  aequantia  vel  hoc  superantia;  cristae  ovarii  6  conspicuae 
tenues  aequaiites  ovario;  eapsula  monosperma.) 

Placer  Co.  (Cape  Horn,  K.  Brandegee,  type)  ;  not  otherwise  known. 

5.  A.  parr3a  Wats.  (Fig.  47a.)  Scape  3  to  6  inches  high;  bulb  coats  red- 
dish brown,  quadratish-reticulate ;  leaf  solitary,  as  long  as  or  slightly  longer  than 
the  scape,  the  sheath  entire,  about  V2  as  long  as  the  scape ;  pedicels  4  to  8  lines 
long;  perianth-segments  lanceolate,  acuminate,  erect,  3  to  4  lines  long,  white  to 
pale  rose  ;  stamens  opposite  the  outer  segments  about  %  their  length  ;  ovary  crests 
conspicuous,  emarginate  to  erose. 

San  Bernardino  Mts.,  6500  feet. 

Locs. — Bear  Valley,  Parish  3761,  3078.  The  genuine  form  has  been  collected  only  in  the 
San  Bernardino  Mts.,  but  the  variants  of  A.  fimbriatum  simulate  it  very  closely  in  a  continuous 
series. 

Rof. — Allium  parryi  Wats.  Proc.  Am.  Acad.  14:231  (1879),  type  loc.  San  Bernardino 
Co.,  Parry  390  (specifically  in  Big  Bear  Valley  ace.  to  Parish). 

6.  A.  fimbriatum  Wats.  (Fig.  47b.)  Scape  2  to  3  inches  high,  the  leaves 
terete,  narrow  {^C,  to  1  line  broad),  exceeding  the  scape;  sheaths  entire;  pedicels 
2  to  6  lines  long ;  bracts  2,  sometimes  3  or  4 ;  perianth  dark  to  pale  rose,  its  seg- 
ments ovate-lanceolate,  4  to  5  (or  6)  lines  long,  erect  but  the  tips  more  or  less 
recurving ;  stamens  1  ^  as  long  as  the  segments ;  ovary  crests  2  to  each  lobe,  finely 
toothed  or  fimbriate  to  nearly  entire. 

Ranges  bordering  the  desert  from  San  Diego  Co.  north  through  the  Mohave 
Desert. 

Locs. — Mt.  Pinos,  Hall  6557;  Mt.  Soledad,  Johnston  2251;  Providence  Mts.,  Mum,  John- 
ston 4'  Eaneood  4218;  Ord  Mt.,  Jepson  5879;  Vandeventer,  San  Jacinto  Mts.,  Jepsoii  1461; 
Blair  Valley,  e.  San  Diego  Co.,  Jepson  8693 ;  Valleeito,  Jepson  8537 ;  Jacumba,  T.  Brandegee. 

Var.  mohavense  Jepson  n.  var.  Perianth-segments  ovate,  bhmtish  or  rounded,  3  lines  long, 
commonly  pale  pink;  ovary  crests  sparingly  toothed  or  emarginate. —  (Segmentis  perianthium 
late  ovatis  obtusis,  erectis,  apice  non  reeurvatis,  lin.  3  longis;  cristis  ovarium  subintegris.)  — 
Eastern  Mohave  Desert  (Calico  Mts.,  Jepson  5403,  type.) 

Var.  aborigtnum  Jepson  n.  var.  Umbels  relatively  loose,  the  pedicels  8  to  10  lines  long; 
ovary  crests  long  and  thin,  toothed. —  (Umbella  sublaxa,  pediculi  lin.  8-10  longi;  cristis  ovarium 
longis  tenuibus  dentatis.) — Southern  Sierra  Nevada  from  Fresno  Co.  to  Tulare  Co.,  and 
inner  North  Coast  Range. 

Locs.— Pine  Ridge,  Fresno  Co.,  Hall  #  Chandler  201;  Erskin  Creek,  Purpiis  5332;  "Walker's 
Basin,  T.  Brandegee;  Indian  Valley,  ne.  Lake  Co.,  Jepson  8995  (type). 

Refs. — Allium  fimbriatum  "Wats.  Proc.  Am.  Acad.  14:232  (1879),  type  loc.  Mohave  River, 
Palmer.  A.  parishii  "Wats.  I.e.  17:380  (1882),  type  loc.  Cusheuberry  Sprs.,  Parish.  Var. 
MOHAVEXSE  Jepson.     Var.  aboriginx'M  Jepson. 

A.  davisiae  Jones,  Contrib.  12:78  (1908),  type  loc.  granite  rocks,  Victorville,  Mohave  Desert, 
is  probably  close  to  A.  fimbriatum  var.  mohavense;  it  has  2  bracts;  perianth-segments  oval, 
acute,  rather  rigid,  white,  green  ribbed,  %  longer  than  the  stamens;  but  the  ovary  is  not 
crested   (ex.  char.). 

A.  DECIPIENS  Jones,  Contrib.  10:16  (1902)  ;  A.  innocnsis  Jones  I.e.  10:86,  type  loc.  "Sum- 
mit, Chvens  Valley,  7000  ft.,"  seems  near  A.  fimbriatum,  but  we  have  seen  no  specimens. 
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7.  A.  peirsonii  Jepson  n.  sp.  Scape  stout,  3  to  4  inches  high;  leaf  1,  terete 
or  teretish,  1  to  21-2  Hues  thick,  4  to  SVo  inches  long  above  the  sheath  (much  ex- 
ceeding the  scape)  ;  flowers  many  in  a  compact  umbel,  the  pedicels  3  to  4  (or  5) 
lines  long ;  bracts  2 ;  perianth  recklish  or  light  pink,  6  to  7  lines  long,  the  segments 
straight,  stamens  about  '%  the  length  of  the  perianth-segments;  ovary  crests 
prominent,  slender,  often  as  long  as  the  ovary,  toothed  at  apex. —  (Scapus  ro- 
bustus,  une.  3-4  altus ;  folium  singulare,  teres  vel  subteres,  lin.  1-21/2  diametro, 
lin.  4^81/0  longum ;  umbella  compacta,  multiflora ;  perianthium  lin.  6-7  longum, 
segmentis  rectis;  eristis  ovarium  conspieuis  gracilibus,  apice  dentatis  saepe  aeque 
longis  ac  ovarium.) 

Rock  slides,  high  canons  of  the  San  Gabriel  llts.,  5350  to  9400  feet. 

Locs. — Mt.  San  Antonio,  Peirson  3  (type)  ;  San  Antonio  Canon  (liead),  Jolmstoii  1446; 
Rock  Creek  (head),  Peirson  267;  divide  betw.  Mt.  Lowe  and  Mt.  Markham,  Person  1. 

8.  A.  atrorubens  "Wats.  Three  to  4  inches  high ;  bulb-coats  without  distinct 
reticulation:  pedicels  15  to  20,  6  to  7  lines  long;  bracts  2  or  3;  leaves  coiled  at 
tip ;  flowers  dark  or  lead-purple ;  perianth-segments  stift',  long-acuminate,  4  to  5 
lines  long. 

East  side  of  the  Sierra  Nevada. 

Locs. — Reno,  Kev.,  Coirpill.  Owens  Valley,  Cal.,  ace.  Jones  (Contrib.  10:10),  who  says  the 
corms  produce  runners  with  brilliant  shiny  bulblets  strung  along  them. 

Eef. — Allium  atkorubens  Wats.  Bot.  King,  352,  pi.  38,  figs.  4-5  (1871),  type  loc.  west 
Humboldt  to  the  Havallah  Mountains,  Nev. 

9.  A.  anserinum  Jepson  n.  sp.  Scape  terete,  5  to  6  inches  high :  leaf  one, 
flat;  umbel  aliout  20-flowered ;  pedicels  about  4  lines  long;  perianth  purplish  or 
pinkish,  its  segments  oblong-ovate,  5  to  6  lines  long,  spreading  at  tip ;  stamens 
about  %  as  long  as  the  perianth  ;  ovary-cells  with  2  crests ;  crests  oblongish,  much 
lacerate  or  laciniate,  twice  as  long  as  the  ovary;  stigma  slightly  3-cleft. — 
(Scapus  teres,  une.  5-6  altus;  folium  singulare  planum;  ovarium  2-cristatis  lobis; 
cristae  suboblongae.  multum  laceratae,  duplo  lougiores  ovario.) 

Modoc  Co. 
Loc. — Goose  Lake  A^alley,  JR.  M.  Austin  (type). 

10.  A.  campanulatum  Wats.  Scape  4  to  7  or  11  inches  high,  erect,  often 
flexuous;  leaves  2;  luubel  10  to  50-flowered ;  pedicels  4  to  15  lines  long;  flowers 
somewhat  campanulate,  pink  or  rose-color;  perianth-segments  broadly  ovate,  acute 
or  short-acuminate,  3  to  4  lines  long,  nearly  equal,  1^4  longer  than  the  vei'y  slender 
stamens  and  style ;  filament  bases  nearly  equal ;  ovary  prominently  crested,  the 
crests  somewhat  horizontal. 

Usuall.y  in  dry  places.  Sierra  Nevada,  south  to  Tehachapi,  north  to  Shasta 
Co.,  thence  southerly  to  eastern  Humboldt  Co.,  3000  to  6000  feet.  Passing  into 
var.  bidwelliae  at  the  higher  altitudes.  The  accumulation  of  material  has  also 
tended  to  weaken  the  distinctions  l)etwen  A.  campanulatum  and  A.  bisceptrum 
but  we  continue  to  retain  the  two  as  species. 

Locs. — Tehachapi,  Greene;  Marble  Fork,  Sequoia  Park,  Jepson.  648:  Huntington  Lake, 
Fresno  Co.,  A.  L.  Grant  1045;  Volcano  fteek,  Tulare  Co.,  Jepson  4928a;  Hazel  Green,  Hall  4' 
Babcock  3403a;  Sonora  Pass.  A.  L.  Grant;  South  Fork  Bear  Creek,  Shasta  Co.,  Hall  4"  Bab- 
cock  4145;  Buck  Mt,  Humboldt  Co.,  Tracy  2836. 

Var.  bidwelliae  Jepson  n.  comb.  Perianth-segments  ovate  at  base,  long-acuminate  above. 
— Sierra  Nevada  and  inner  North  C^oast  Range,  6000  to  9000  feet.     Western  Nevada  to  Oregon. 

Locs. — Horse  Mdw.,  Tulare  Co.,  Hall  4"  Babcock  5136;  Benson  Lake,  Yosemite  Park, 
Jepson  4518;  Belle  Mdw.,  Tuolumne  Co.,  Jepson  6470;  Lake  Lucile,  Eldorado  Co.,  Hall  4 
Chandirr  4667;  Hot  Springs  Valley,  Plumas  Co.,  Jepson  4077;   Mt.  Hull,  Lake  Co.,  Ball  9536. 

Refs. — Allium  campanul.\tltm  Wats.  Proc.  Am.  Acad.  14:231  (1879),  based  on  Mt. 
Bullion,  Mariposa  Co.,  Bolandcr  4943,  and  Plumas  Co.,  M.  E.  P.  Ames;  Hall,  TJniv.  Cal.  Publ. 
Bot.  4:196  (1912).  Var.  bidwelliae  Jepson.  A.  bidu-eUi<ie  Wats.  I.e.,  type  loc.  "above 
Chico,"  Annie  BidwcU.  A.  austinae  Jones,  Contrib.  10:85  (1902).  found  at  Summit  and  Castle 
Peak,  crests  very  proniinent.  spreading  from  the  summit  of  the  ovary  "like  a  rotate  corolla." — 
Ex.  char. 
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11.  A.  bisceptrum  Wats.  Scapes  often  stout,  commonly  in  pairs  (or  3s  or 
4s),  ])iit  frequently  solitary,  5  or  10  to  14  inches  liigli;  bulb-coats  light-colored 
with  indistinct  reticulation;  tlowers  few  to  many,  rose-colored;  perianth-segments 
3  to  4  lines  long,  unequal,  oblong-lanceolate,  acuminate,  exceeding  the  stamens, 
the  inner  more  narrow,  their  bases  hidden  by  the  broad  outer  ones;  filaments 
with  unequal  deltoid  bases,  those  opposite  the  inner  perianth-segments  with  bases 
expanded  and  adnate,  the  alternate  ones  with  mainly  free  bases;  ovary  crests  2 
or  3  to  each  lobe,  very  thin,  conspicuous,  sometimes  much  toothed. 

East  of  the  Sierra  Nevada  crest  (from  Tulare  Co.  to  Placer  Co.  and  north  to 
Modoc  Co.),  al.so  local  on  the  west  slope,  and  very  local  in  the  high  inner  Coast 
Ranges ;  San  Bernardino  Mts.    Also  in  Nevada. 

Locs. — Alta  Mdws.,  Tulare  Co.,  K.  Brandcgce;  Hazel  Green,  Jepson;  Merced  Big  Trees, 
Jcpson;  Andrews  Camp,  Inro  Co.,  K.  Brniider/ec;  Walker  Lake,  Mono  Co.,  Jepson  4448;  Ken- 
nedy Lake,  Tuolumne  Co.,  A.  L.  Grant  256;  mts.  of  e.  Placer  Co.,  Sonne;  New  Pine  Cre^k, 
Warner  Mts..  L.  S.  Smith;  South  Yolo  BoUv,  Jepsnn;  Frazier  Mt.,  Ventura  Co.,  Hall  6607; 
San  Bernardino  Mts.,  ace.  Parish  (PI.  World,  20:208). 

Eefs. — Allium  bisceptrum  Wats.  Bot.  King,  3;jl,  pi.  37,  figs.  1-3  (tigure  of  the  flower 
faulty  as  respects  the  base  of  the  filaments),  (1871),  based  on  spms.  from  Downieville, 
BigeJow,  Carson  City,  Anderson  288,  Washoe  Valley,  Stretch  89. 

12.  A.  sanbornii  Wood.  (Fig.  47c.)  Scape  10  to  14  inches  high;  outer 
bulb-coats  light-colored,  reticulation  vertical,  minutely  white  dotted  or  undu- 
lated rectangular;  pedicels  3  to  8  lines  long,  perianth-segments  white  or  pinkish 
(thin  and  lax  in  fruit),  2i4  to  3  lines  long,  the  outer  broadly  ovate-lanceolate, 
the  inner  narrower;  stamens  and  style  %  the  length  of  the  segments  ("exserted" 
in  the  type)  ;  filaments  opposite  inner  segments  wuth  adnate  bases  II/2  to  2  times 
the  height  of  the  others ;  capsule  thin-walled,  6-crested,  the  crests  oblong  or  some- 
times lanceolate,  cons])icuous. 

Sierra  Nevada  from  Yuba  Co.  to  Mariposa  Co.,  1500  to  4000  feet;  Santa  Lucia 
Mts.     Rare. 

Locs. — The  type  of  this  species  we  have  not  seen,  but  the  following  specimens,  representing 
a  distinctive  natural  unit,  evidently  belong  here:  Sierra  Ne%-ada :  Brush  Creek,  Butte  Co., 
K.  Conger;  Italian  Bar,  Tuolumne  Co.,  Jepson  GS?.") ;  Bluett's  Pt.,  Tuolumne  Co.,  A.  L. 
Grant  709;  Devil's  Gulch,  Mariposa  Co.,  Congdon.  Coast  Ranges:  Cold  Spr.,  Big  Sur  River, 
Jepson  2594. 

Var.  congdonii  Jepson  n.  var.  Perianth-segments  elliptic-acuminate,  very  thin,  erose;  outer 
bulb-coat  with  vertical  reticulation,  not  undulated. —  (Segmenta  perianthii  elliptico-acuminata 
tenuissima  erosa;  tunica  bulbi  exterior  ad  perpendiculum  reticulata  nou  undulata.) — Mariposa 
Co.    (Benton  Mills   Road,   Congdon.   type;    Josephine   Mine,   Congdon). 

Refs.— Allium  s.^nbornii  Wood,  Proc.  Acad.  Phila.  20:171  (1868),  type  loo.  Foster's  Bar, 
N.  Fork  Yuba  River,  S.  S.  Sanhorn;  Wats.  Bot.  King,  486,  pi.  37,  fig.  7  (1871),  Proc.  Am. 
Acad.  14:229  (1879).     Var.  coNODONn  Jepson. 

13.  A.  tribracteatum  Torr.  Scape  rising  above  the  ground  only  14  to  2i/l> 
inches,  generally  slender,  channeled  and  more  or  less  distinctly  4-angled,  2  angles 
often  more  prominent ;  bulb-coats  white  with  minute  more  or  less  distinct  oblong 
to  hexagonal  reticulation ;  bracts  usually  3,  short-obovate,  acuminate ;  leaves  1 
or  2,  linear-lanceolate,  IVl;  to  5  times  as  high  as  the  scape;  perianth-segments  2 
to  4  lines  long,  narrowly  ovate,  acuminate  to  obtuse,  silver-white  to  pinkish  with 
brown  or  jjurple  midnerve ;  filaments  %  to  almost  as  long  as  the  segments;  ovary 
strongly  and  angularly  3-lobed,  its  crests  varying  from  i)rominent  to  obscure  or 
none,  u.sually  consisting  of  2  rounded  ,ridges,  with  a  longitudinal  channel  between 
them. 

Granite  sand,  Sierra  Nevada,  8000  to  9500  feet,  from  Lassen  Peak  south  to 
Kern  (^o. 

Locs. — Pah  Ute  Peak,  Furpus  5333 ;  Macomb  Ridge,  Yosemite  Park,  Jepson  4558 ;  Tuolumne 
Mdws.,  Jepson  4474;  Conness  Creek.  Tuolumne  River,  Jepson  3361;  Sunrise  Trail  to  Lake 
Merced,  Jepson  3166  (bracts  2)  ;  Hull's  Mdw.,  Tuolumne  Co.,  A.  L.  Grant  1229.     Passes  into 
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the  vax.  parvum  Jepson  n.  comb.  Perianth-segments  oblong,  obtuse. — High  Sierra  Nevada 
(7500  to  10,500  feet):  Mt.  Lyell,  Jepson  3332  (bracts  2);  El  Capitan,  Jepson  4360  (bracts 
2  or  3)  ;  Nellie  Lake,  Fresno  Co.,  A.  L.  Grant  1019.  Also  in  the  Washoe  Mts.,  Nev.  Var. 
andersonii  Wats. — Perianth-segments  oblong,  obtuse,  3  to  5  lines  long;  bracts  2,  rose-purple, 
broadly  ovate,  acuminate. — Truckee  River  basin  (Prosser  Creek,  Nevada  Co.,  Sonne;  Donner 
Lake,  Sonne.  Near  Carson  City,  Nev.,  Anderson.  Hall  4"  Chandler  442  (North  Forks  Kings 
Eiver)  is  similar  to  the  Truckee  River  plants,  but  tlie  pedicels  are  longer  (5  to  7  lines). 

Refs. — Allium  tribr.\cteatum  Torr.  Pac.  R.  Rep.  4:148  (1856),  type  loc,  Duffield's 
Ranch,  east  of  Sonora,  Tuohuime  Co.;  Wats.  Bot.  King,  353,  488,  pi.  38,  figs.  6-7  (1871). 
Var.  PARVUM  Jepson.  A.  parvum  Kell.  Proc.  C'al.  Acad.  3:54,  fig.  13  (1863),  type  loc. 
"Washoe,  Nov.,"  Veatch;  Wats.  Proc.  Am.  Acad.  14:232  (1879).  A.  ohtusum  Lemmon, 
Pitt.  2:69  (1890),  type  loc.  Gold  Lake,  Plumas  Co.  A.  parvum  var.  brucae  Jones,  Contrib.  W. 
Bot.  10:12  (1902),  type  loc.  Yankee  Hill,  Butte  Co.,  C.  C.  Bruce.  A.  ambiguum  Jones,  I.e.  18, 
type  loc.  Summit,  Nevada  Co.,  Jones.  Var.  axdersonu  Wats.  Bot.  King,  353,  488,  type  loc. 
near  Carson  City,  Nev.,  Anderson  63,  286   (1871). 

14.  A.  burlewii  Davidson.  Resembling  A.  tribracteatum ;  bracts  3  to  5, 
ovate,  aeiite,  with  connate  bases;  leaf  solitary,  twice  the  height  of  the  inflores- 
cence; perianth-segments  lanceolate-attenuate,  4  to  6  lines  long;  stamens  equal 
to  segments  or  sliglitly  exsei-ted ;  style  exserted  1  to  2  lines. 

Mountains  of  Southern  California,  6700  to  9000  feet. 

Loes. — Mt.  Pinos,  Hall  6514;  Mt.  San  Antonio,  Peirson  2,  4,  266;  San  Jacinto  Mts., 
S.  W.  Anthony. 

Refs. — Allium  burlewii  Davidson,  Bull.  S.  Cal.  Acad.  15:17  (1916),  type  loc.  summit 
Mt.  San  Antonio,  Fred  Burlew.     A.  johnstonii  Jones  in  litt. 

15.  A.  hyalinum  Curran.  Scape  6  to  14  inches  high ;  bulb-coats  gray,  with 
horizontal,  strongly  undidate  to  serrate  reticulation ;  leaves  generally  1  or  2, 
linear,  channeled;  bracts  ovate,  acuminate;  pedicels  6  to  11  lines  long;  perianth- 
segments  lanceolate  to  ovate,  obtuse  or  acute,  pale  pink  to  white,  becoming  thin, 
hyaline  and  spreading ;  filaments  subulate  from  a  narrowly  deltoid  base,  unequal, 
li.  to  %  the  length  of  the  perianth-segments ;  capsule  not  crested. 

Rocky  slopes.  Sierra  Nevada,  500  to  2600  feet,  from  Eldorado  Co.  to  Kern  Co. 

Locs. — Salmon  Falls,  Eldorado  Co.,  K.  Brandegee;  Drytown,  Amador  Co.,  G.  Hansen; 
Mariposa,  Congdon;  Sequoia  Park,  Walter  Fry  130,  398;  Kernville,  T.  Brandegee;  Keene, 
Heller  7805. 

Var.  praecox  Jepson  n.  comb.  (Fig.  47d.)  Scape  stouter,  leaves  broader;  pedicels  mostly 
%  to  1%  inches  long;  reticulation  of  inner  bulb-coats  contorted-undulate ;  perianth-segments 
acute,  longer,  with  rose-purple  midnerve. — San  Bernardino  to  San  Diego  Co.;  Santa  Barbara 
Islands;  northern  Lower  California;  Slover  Mt.,  Parish  4667;  El  Cajon,  T.  Brandegee;  Santa 
Cruz  Isl.,  T.  Brandegee. 

Var.  hickmanii  Jepson  n.  comb.  Like  the  species  but  scape  shorter  (3  to  6  inches  high)  ; 
leaves  2  to  several,  filiform;  perianth-segments  less  hyaline,  the  midnerve  rose-pink. —  (Scapus 
brevior,  unc.  3-6  altus;  folia  filiformia,  duo  vel  plura;  segmentis  perianthiura  minus  hyalinis.) 
— Monterey,  E.  K.  Abbott    (type). 

Refs. — Allium  hyalinum  Curran,  Bull.  Cal.  Acad.  1:155  (1885),  type  loc.  McKewen 's 
Ranch,  near  Salmon  Falls,  Eldorado  Co.,  Curran;  Wats.  Proc.  Am.  Acad.  24:87  (1889)  in 
part.  Var.  praecox  Jepson.  A.  praecox  T.  Brandegee,  Zoe  5:228  (1908),  type  loc.  San  Diego, 
T.  Brandegee.  A.  campanulatum  Parish,  Erythea,  3:60  (1895),  not  Wats.  A.  peninsulare 
Jones,  Contrib.  10:22  .(1902),  not  Lemmon.  Var.  hickmanii  Jepson.  A.  hickmanii  Eastw. 
Bull.  Torr.  Club  30:483  (1903),  type  loc.  between  Monterey  and  Pacific  Grove,  Eastwood. 

16.  A.  amplectens  Torr.  Scape  slender,  6  to  13  inches  high ;  bnlb-eoats 
commonly  redilish,  with  a  delicate  transversely  sinuate  or  serrate  reticulation, 
the  vertical  lines  es[)eciall,v  also  minutely  sinuous;  leaves  narrow  and  becoming 
convolute-filiform  above  the  sheathing  base;  bracts  3,  short,  abruptly  acute; 
umbel  erect,  usually  dense;  pedicels  25  to  35,  3  to  8  lines  long;  flowers  white  or 
nearly  so,  the  oblanceolate  acuminate  segments  3  to  4  lines  long,  more  or  less 
exceeding  the  stamens  and  style ;  ovary  crests  low,  broad. 

Wet  often  rocky  slopes  at  lower  and  middle  altitudes  (1000  to  4000  feet)  : 

North  Coast  Ranges  and  Sierra  Nevada.    North  to  Oregon. 

Loes. — Indian  Valley,  ne.  Lake  Co.,  Jepson  8989;  Hough  Sprs.,  Jepson  9014;  Mt.  Tamal- 
pais,  T.  Brandegee;   Vaea  Mts.,  Jepson;   Red   Mt.,  n.   Mendocino   Co.,  Eastwood;    Kn'eeland 
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Prairie,  Tracy  38-44;  Union  Creek,  Trinity  Co.,  Hall  8611;  Yrcka,  Butler  1358;  Rosewood, 
w.  Tehama  Co.,  Jepsoii;  Butte  Co.,  E.  M.  Aiusiin  736;  Mariposa,  Congdon;  Middle  Tule  River, 
Purpiis  5595. 

Refs. — Allium  .\mplectens  Torr.  Pac.  R.  Rep.  4:148  (1857),  type  loe.  Sonoma,  Binehm. 
A.  attcnuifolium  Kell.  Proe.  Cal.  Acad.  2:110,  fig.  33  (1863),  type"  loc.  Mt.  Shasta,  V'eatoh; 
Jepson,  Fl.  W.  Mid.  Cal.  120  (1901).  A.  monospermum  Jepson;  Greene,  Man.  Bay  Reg.  321 
(1894),  type  loc.  Vaca  Mts.,  Jepson.     A.  attenuifolium  var.  monospermum  Jepson,  I.e. 

17.  A.  serratum  Wats.  Scape  8  to  15  inches  high ;  biilb-eoats  horizontally 
serrate-reticulate,  the  reticulation  close  but  distinct;  bracts  narrowly  acuminate; 
perianth-segments  pink,  broadly  ovate-lanceolate,  4  to  6  lines  long,  acute  or  some- 
what acuminate,  nearly  straight  and  rather  rigid,  the  inner  narrower,  somewhat 
shorter  and  rarely  serrulate ;  filaments  all  with  a  narrowly  deltoid  base ;  ovary 
crests  very  minute,  narrow,  central,  2-lobed. 

Lower  hills  of  the  inner  Coast  Range  from  Solano  Co.  to  the  Mt.  Hamilton 
Range,  thence  west  to  the  inner  slopes  of  the  Santa  Cruz  Mts.,  300  to  2000  feet. 

As  here  restricted  a  satisfactory  and  somewhat  localized  unit.  This  species  has  hitherto 
been  made  to  do  duty  over  too  Avide  a  range.  Its  umbels  have  more  numerous  flowers  and  its 
perianth  is  thinner  than  in  A.  peninsulare.  After  anthesis  the  tips  of  the  perianth-segments 
are  bent  in  abruptly  and  connivcnt  at  the  center,  the  whole  perianth  becoming  bladdery  inflated. 

Locs. — ^ Walker  Caiion,  Vaca  Mts.,  Jepson;  Araquipa  Hills,  Solano  Co.,  Jepson  .522;  Mar- 
tinez, Brewer  994;  Lautwasser  Creek,  Hall;  Pleasant  Valley,  Contra  Costa  Co.,  Chandler  573; 
Walnut  Creek,  Brewer  1022;  Mt.  Diablo,  Jepson  7581;  Livermore,  Jepson;  Los  Buellis  Hills, 
Santa  Clara  Co.,  M.  J.  Smith;  Oak  Ridge,  Mt.  Hamilton  Range,  M.  J.  Smith;  Loma  Prieta, 
Davy  646. 

Refs. — Allium  serratum  Wats.  Bot.  King,  487,  pi.  37,  figs.  4,  5  (1871),  type  from  Cal., 
Vouglas;  Jepson,  Fl.  W.  Mid.  Cal.  120  (1901). 

18.  A.  dichlamydeum  Greene.  Lower  than  A.  peninsulare  but  very  similar; 
umbels  very  compact,  the  pedicels  14.  to  %  inch  long ;  perianth-segments  spread- 
ing almost  equally,  the  outer  narrowly  to  broadly  elliptic,  rounded  or  as  if  trun- 
cate but  shortly  acute,  the  inner  for  the  most  part  nearly  as  broad. 

Maritime,  in  a  coastal  belt  from  San  Mateo  Co.  to  Mendocino  Co.,  extending 
inland  only  to  the  coast-like  "island"  of  vegetation  in  ne.  Contra  Costa  Co. 
Bracts  2,  commonly  united  below  into  a  cup ;  in  A.  peninsulare  they  are  less 
united  or  distinct. 

Locs. — Crystal  Springs  Lake,  C.  F.  BaTcer  809;  Mission  Hills,  Michener  Sr  Bioletti;  Lands 
End,  B.  A.  Walker  179;  Antioch,  K.  Brandegee;  Bodega  Bay,  Chandler  718;  Little  River, 
Congdon;  Ft.  Bragg,  TV.  C.  Mathews  5. 

Refs. — Allium  dichlamydeum  Greene,  Pitt.  1:166  (1888),  type  loc.  San  Francisco.  A.  ser- 
ratum var.  dichlamydeum  Jones,  Contrib.  10:84  (1902). 

19.  A.  peninsulare  Lemmon.  (Fig.  47e.)  Habit  and  bulb-coats  of  A.  ser- 
ratum, the  scapi'S  usually  more  stocky;  pedicels  %  to  I14  inches  long;  perianth- 
segments  deep  red-purple,  5  to  7  lines  long,  tlie  outer  3  broadly  ovate-lanceolate, 
somewhat  spreading,  twice  the  breadth  and  usually  14  longer  than  the  3  inner 
erect  attenuate  segments  which  form  a  sort  of  inner  cup ;  filaments  I/2  to  %  the 
length  of  the  segments,  those  opposite  the  inner  segments  with  deltoid  bases 
longer  than  the  bases  of  those  alternate ;  ovary  crests  central,  very  minute,  nar- 
rowly 2-lobed. 

Barren  or  openly  wooded  hills :  ci.smontane  Southern  California ;  Sierra  Ne- 
vada from  Kern  Co.  to  Placer  Co. ;  inner  South  Coast  Range.  Also  in  northern 
Lower  California. 

Locs. — Southern  California:  Santa  Catalina  Isl.,  T.  Brandegee;  Sweetwater  Dam,  Hall 
3893;  Witch  Creek,  E.  D.  Alderson;  Carrizo  Creek,  1\  Brandegee;  Linda  Vista,  T.  Brandegee; 
Ramona,  T.  Brandegee;  Palomar,  Hall  483;  Reche  Canon,  San  Bernardino  Co.,  Hall  1098; 
Chats^vorth  Hills,  Hall  3234 ;  Fish  Cafion,  San  Gal)ricl  Mts.,  Peirson  509.  Inner  South  Coast 
Range:- San  Carlos  Creek,  Jepson  2734;  Mt.  Diablo,  Greene  (perianth-segments  denticulate  at 
apex).  Sierra  Nevada:  Kern  Canon,  Heller  7781;  Green  Gulch,  Mariposa  Co.,  Congdon; 
Helch  Hetchy,  Chesnut  4-  Drew;  Vallecito,  A.  L.  Grant;  Gwin  Mine,  Calaveras  Co.,  Jepson 
1786;  Harmon  Peak,  Davy  1430;  Newcastle,  Placer  Co.,  Sonne. 
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Var.  crispum  Jepson  n.  comb.  Margins  of  the  inner  perianth-segments  strongly  undulate- 
crisped,  as  if  irregularly  serrate ;  filaments  broader,  nearly  sepaloid ;  ovary  crests  almost  or 
quite  none. — Inner  South  Coast  Ranges  from  the  Mt.  Hamilton  Range  and  San  Juan  River 
Valley  south  to  San  Luis  Obispo  Co.  and  the  foothills  bordering  the  upper  San  Joaquin  Valley. 
The  crinklv  white  edges  of  the  inner  segments  are  very  striking  in  living  flowers. 

Loes.— Mt,  Oso,  Bmrer  1246;  Playter  Valley,  Hall  990-1;  Estrella,  L.  Jared;  Paso  Robles, 
Cohb;  Waltham  Creek,  Jepson  2662;  Oil  City,  Kern  Co.,  Heller  7740. 

Refs. — Allium  peninsulare  Lemmon;  Greene,  Pitt.  1:165  (1888"),  type  loc.  Los  Cruces 
Canon,  near  San  Rafael  Valley,  n.  Lower  California,  Lemmon.  Var.  crispum  Jepson.  A. 
crispum  Greene,  Pitt.  1:166  (1888),  type  loc.  Paso  Robles,  Parry. 

20.  A.  bolanderi  Wats.  {Fig.  Hf.)  Scape  very  slender,  (3  or)  6  to  10 
inches  liigh ;  outer  eorm-eoats  dense,  the  reticulation  undiilate-serrate ;  bracts  2, 
7  to  8  lines  long,  ovate-lanceolate,  acuminate ;  pedicels  10  to  17,  slender,  5  to  10 
lines  long ;  flowers  rose-color  or  pinkish,  the  ovate  very  narrowly  acuminate 
segments  nearly  straight,  4  to  5  lines  long,  twice  longer  than  the  stamens  and 
style,  inner  segments  glandular-denticnlate ;  filaments  filiform,  adnate  to  the 
middle,  those  opposite  the  inner  segments  slightly  longer :  ovary  crested  by  the 
rounded  summits  of  the  lobes. 

Usually  in  dry  soil,  bru.shy  hills  and  open  woods,  from  Lake  Co.  to  Siskiyou 
and  Modoc  cos.,  800  to  2700  feet.    Southern  Oregon. 

Logs. — Scotts  Valley,  Lake  Co.,  Tracji  1667;  S.  Fork,  junction  Trinity  River,  Jepson  2024; 
Rosewood,  TV.  Tehama  Co.,  Jeps<jn;  Oak  Run,  Shasta  Co.,  Baler  cf'  Nutting;  Quartz  Valley, 
Siskiyou  Co.,  Butler  1469;  Deep  Creek,  Warner  Mts.,  L.  S.  Smith.  Specimens  collected  by 
K.  Braudegee  between  Antioch  and  Marsli  Creek  liavc  corms  and  outer  coat  like  A.  bolanderi 
and  the  habit  and  flowers  of  A.  serratum. 

Var.  stenanthum  Jepson  n.  comb.  Taller  with  paler  (white  to  pink)  flowers  and  narrower 
segments. — Eastern  and  northeastern  Humboldt  C'o. :  Klamath  River,  Chandler  1434;  Three 
Creeks  to  Willow  Creek,  Jepson   1978. 

Refs. — Allium  bolajs-deki  Wats.  Proc.  Am.  Acad.  14:229  (1879),  type  loc.  Eureka  Trail, 
Bolander  6556;  Jepson,  Fl.  W.  Mid.  Cal.  119  (1901).  Var.  stenanthum  Jepson.  A.  stenan- 
thum Drew,  Bull.  Torr.  Bot.  Club  16:152  (1889),  type  loc.  e.  slope  Pilot  Ridge,  Humboldt 
Co.,  Dretc. 

21.  A.  acuminatum  Hook.  (Fig.  ■17g.l  Scape  4  to  8  inches  high;  outer 
bulb-coats  witli  a  distinct  coarse  quadrate  to  liexagonal  reticulation  ;  pedicels 
(numbering  32  to  30)  6  to  12  lines  long;  flowers  deep  rose-color,  4  to  7  lines  long; 
segments  broadly  lajieeolate  with  acuminate  recurved  tips,  a  third  longer  than 
the  stamens,  undulate-serrulate  above  the  base ;  filaments  with  lower  third  adnate 
and  dilated ;  ovary  with  6  blunt  central  crests. 

Dry  interior  hills,  Humboldt,  Siskiyou  and  Modoc  cos.  North  to  British 
Columbia  and  east  to  Colorado. 

Locs.— Hupa,  Chandler  1349 ;  Yreka,  Butler  788 ;  Buck  Ci-eek,  Warner  Mts.,  L.  S.  SmMi  938. 

Refs. — Allium  acumin.\tum  Hook.  Fl.  Bor.  Am.  2:184,  t.  196  (1839),  type  loc.  Nootka 
Sound,  British  Columbia,  ilen^iis;  Wats.  Bot.  King  352,  pi.  37,  fig.  6  (1871). 

22.  A.  lacunosum  Wats.  (Fig.  47h.)  Scape  3  to  6  inches  high ;  bulb-coats 
light  colored,  thick  and  distinctly  pitted  by  the  quadrate  or  transversely  oblong 
reticidatiou ;  umbels  10  to  20-flowered,  the  pedicels  3  to  5  lines  long ;  bracts 
broadly  ovate,  tipped  with  a  slender-subulate  point ;  flowers  small  (3  lines  long)  ; 
periantli-segments  jiinkish  to  rose-color  with  darker  or  red  midnerve,  oblong- 
lanceolate  and  acuminate,  or  oblong  and  acute,  a  little  exceeding  the  stamens; 
filaments  narrowly  deltoid  below ;  each  ovary-cell  witli  an  obtuse  thickened  ridge 
toward  the  summit  on  each  side,  the  ridges  uniting  to  form  a  broad  often  slightly 
lobed  crest. 

Arid  areas,  mostly  toward  the  interior,  central  and  Southern  California,  at 
widely  scattered  stations. 

Locs. — Mariposa  Peak;  Kernville,  T.  Brandegee;  Argus  Mts.,  Inyo  Co.,  Purpus  5430; 
Palm  Carion,  Mt.  San  Jacinto,  Jepson  1392;  Arraster  Canon,  San  Gabriel  Mts.,  Peirson  426; 
Santa  Rosa  Isl.,  T.  Brandegee. 

Refs. — Allium  lacunosum  Wats.  Proc.  Am.  Acad.  14:231  (1879),  tvpe  loc.  Mariposa 
Peak,  Mt.  Hamilton  Range,  Breuer  1284;  Jepson,  Fl.  W.  Mid.  Cal.  120   (1901). 
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23.  A.  platycaule  Wats.  Scape  2  to  5  (or  6)  inches  high,  2  to  4  lines  broad; 
bulb  l-j  to  1  inch  broad;  leaves  I/2  to  1  inch  broad;  flowers  numerous,  rose-color 
with  tips  pale  greenish  tinged,  4  to  7  lines  long,  on  pedicels  approximately  1  inch 
long ;  segments  lanceolate,  very  narrowly  long-acuminate ;  stamens  conspicuously 
e.xserted  ;  ovary  lobes  rounded,  not  crested. 

High  valleys,  Sierra  Nevada  from  Placer  Co.  to  Modoc  Co. 

Locs. — Truckee  River,  Placer  Co.,  Sonne;  Webber  Peak,  G.  E.  Poore;  Red  Clover  Creek, 
Plumas  Co.,  Hall  4"  Babcock  4458;  Susanville,  T.  lirandrgce;  Bowmaa  ranch,  Warner  Mts., 
E.  H.  Stcffcn;  Deep  Creek  near  Cedarville,  L.  S.  Smith  1123;  Lake  City,  Maiming. 

Refs. — Allium  platycalh^e  Wats.  Proe.  Am.  Acad.  14:234  (1879),  based  on  spms.  from 
n.  Sierra  Nevada  (Placer  Co.  to  Plumas  Co.).  A.  anccps  Baker,  Hot.  Mag.  t.  6227  (1876), 
not  KeU. 

2i.  A.  anceps  Kell.  Scape  5  to  6  inches  high,  1  to  114  lines  broad ;  bulb- 
coats  faintly  and  ti'ansversely  rectangular-reticulated;  leaves  somewhat  falcate, 
It-;  to  2Vo  lines  broad ;  flowers  nuuK^rous,  pale  rose-color  without  dark  midveins, 
3  to  4  lines  long,  on  pedicels  6  to  8  lines  long ;  segments  oblong  or  linear-lanceolate, 
acuminate,  only  slightly  or  not  at  all  exceeding  the  stamens;  ovary  cells  with  a 
thin  curving  ridge  at  summit  which  is  truneatish  or  notched  above. 

East  of  the  Sierra  Nevada  crest  from  Sierra  Co.  north  to  Oregon  and  cast  to 
western  Nevada. 

Locs. — Sierra  Co.,  ace.  Watson ;  Madeline  Plains,  Lassen  Co.,  C.  C.  Bruce.  Carson  City 
(Anderson)  and  Reno  (Cowgill),  Nev.  Also  Bear  Valley,  San  Bernardino  Mts.,  ace.  Parish 
(PI.  World,  20:2081. 

Var.  lemmonii  Jepson  n.  comb.  Perianth-sej^nents  shortly  lanceolate-acuminate,  2%  to  3 
lines  long:  ovary  cells  with  2  low  narrow  parallel  or  somewhat  sinuous  ridges;  stigma  undivided. 
— Northern  Sierra  Nevada:   Prosser,  Nevada  Co.,  Sonne. 

Refs.— Allium  anceps  Kell.  Proe.  Cal.  Acad.  2:109,  fig.  32  (1863),  type  loc.  Washoe, 
Nev.,  Veatch.:  Wats.  Bot.  King,  3.52,  pi.  36,  figs.  4-6  (1871).  Var.  LEMMONn  Jepson.  A.  lem- 
monii Wats.  Proe.  Am.  Acad.  14:234  (1879),  type  loc.  Sierra  Co.,  Lemmon. 

25.  A.  modocense  Jepson  n.  sp.  Scape  flattened,  l^o  to  2  (or  4)  inches 
high,  prominently  nerved,  the  1  or  2  leaves  twice  as  high ;  reticulation  of  the 
bulb-coat  none  or  faintly  and  transversely  quadratish  ;  umbel  20  to  30-flowered, 
the  pcMlicels  6  to  8  lines  long:  bracts  2 ;  perianth  segments  white  ■vnth  broad  pink 
midveins,  oblong-lanceolate,  5  to  7  lines  long :  filaments  %  as  long  as  the  seg- 
ments, adnate  b.v  the  lower  V,  and  united  by  the  dilated  bases  into  a  low  but 
distinct  cup ;  ovary  cells  with  2  low  thin  ridges  confluent  above  and  thus  forming 
a  single  curved  obtuse  crest. — (Scapns  planus,  unc.  IV^-^  vel  4  altus,  folia  1-2, 
duplo  alta:  filamenta  basi  dilatata  adnata  breviter  cupuliformia ;  lobi  ovarii 
eristis  singulis  obtusis  curvatis.) 

Gravelly  soil,  5000  to  7000  feet :  Modoc  Co. 

Locs. — Jess  Valley,  E.  H.  Steffen  803   (type)  ;  Goose  Lake  Valley,  S.  M.  Aujitin. 

A.  NEVADENSE  Wats.  Bot.  King,  351,  pi.  38,  figs.  1-3  (1871),  type  loc.  Trinity  Mts.  to 
the  East  Humboldt  Mts.,  Nev,,  is  (ex,  char,)  very  similar  to  A.  modocense  but  the  scapes  are 
terete  and  the  reticulation  of  the  bulb-coats  rather  minute  and  very  much  distorted.  We  have 
seen  no  specimens  from  California,  although  it  may  be  expected  along  the  eastern  boiuidary 
north  of  Nevada  Co. 

2f).  A.  falcifolium  II.  &  A.  (Fig.  47i.)  Scape  2  to  3  or  4  inches  high,  con- 
spicuously flatteiiid  (1  to  3  lines  broad)  and  2-winged,  at  least  above;  bulb-coats 
not  reticulated  ;  leaves  3  to  5  lines  broad  :  bracts  2,  nearly  or  quite  as  long  as  the 
flowers ;  flowers  rose-colored,  the  lanceolate  segments  acute  and  erect  or  atteiuuvte 
and  slightly  spreading  above,  often  very  minutely  glandular-serrate,  4  to  7  lines 
long;  stamens  14  to  %  the  length  of  the  segments ;  ovary  3-lobed,  the  lobes  creased 
down  the  middle  and  produced  above  into  narrow  slightly  toothed  crests. 

Shallow  soil  on  rock  rifts  or  ledges:  North  Coast  Ranges  from  Napa  Co.  to 
Siskiyou  Co.,  1500  to  6500  feet.    North  to  Oregon. 
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Loes. — Conn  Valley,  Napa  Co.,  Jepson  6250;  Pope  Valley,  Saidee  Wallace;  Middletown 
grade,  ne.  of  Mt.  St.  Helena,  Jepson;  Buck  Mt.,  Tracij  4164;   Yreka,  Butler  1167. 

Var.  demissum  Jepson  n.  var.  Plants  small,  1  to  2  inches  high;  leaves  2,  greatly  exceeding 
the  scape;  bracts  2;  pedicels  3  to  6  lines  long;  flowers  small,  3  lines  long,  deep  red  purple. — 
(Pumila,  une.  1-2  alta;  folia  2;  flores  parvi,  lin.  3  longi,  atro-purpurei. ) — High  montane, 
loose  rocky  soil,  6000  to  8000  feet,  w.  Siskiyou  Co. :  Devil 's  Backbone,  Jepson  2069 ;  Marble 
Mt.,  Jepson  2830   (type). 

Kefs. — Allium  p.vlcifolium  H.  &  A.  Bot.  Beech.  400  (1841),  type  from  Cal.,  Douglas; 
Wats.  Bot.  King,  488,  pi.  36,  figs.  7,  8  (1871);  Jepson,  PI.  W.  Midi  Cal.  119  (1901).  Var. 
DEMISSUM  Jepson. 

27.  A.  breweri  Wats.  Very  close  to  A.  faleifolium  but  smaller;  scape  not 
2-winged ;  leaves  two,  2  to  5  lines  broad;  bracts  2,  little  exceeding  the  pedicels; 
nmbel  compact,  the  pedicels  4  to  7  lines  long;  perianth  light  rose  color,  its  seg- 
ments 5  to  6  lines  long,  mostly  erect ;  stamens  %  as  long  as  the  segments ;  ovary 
crests  consisting  of  a  curved  ridge,  the  apex  of  the  crest  or  curved  ridge  short 
and  entire  or  obscurely  emarginate. 

Mountain  summits  of  the  Mt.  Diablo,  Mt.  Hamilton  and  Santa  Cruz  ranges, 
3500-4.500  feet. 

Loes. — Mt.  Diablo,  Congdon ;  Mt.  Hamilton,  Pendleton  889 ;  Santa  Cruz  Mts.,  C.  F.  Balcer 
539. 

Refs. — Allium  breweri  Wats.  Proc.  Am.  Acad.  14:233  (1879),  type  loe.  Mt.  Diablo,  Brewer 
1060.  A.  falcifolium  var.  bretveri  Jones,  Contrib.  10:83  (1902).  The  distinctions  implied  by 
Watson  (Bot.  Cal.  2:151)  between  A.  breweri  and  A.  falcifolium  do  not  hold.  There  is  no 
definite  distinction  as  to  stamen  length  and  A.  breweri  may  have  glandular-serrulate  perianth- 
segments  (Brewer  1060)  as  well  as  A.  falcifolium.  Nevertheless  we  retain  the  two  as  species 
on  other  grounds. 

14.  MUILLA  Wats. 
Like  Allium,  but  the  herbage  without  the  taste  or  odor  of  onions.  Scape 
from  a  tibro-membranoiis  coated  conn  and  bearing  an  umbel  subtended  by  3 
acuminate  scarious  bracts,  which  are  distinct  even  in  the  bud,  or  slightly  connate 
and  overlapping  at  the  base ;  pedicels  not  jointed  at  the  summit,  but  subtended 
by  small  unei|ual  membranous  bractlets.  Leaves  very  narrow,  flat  to  terete. 
Flowers  greenish  or  yellowish-white.  Perianth  sub-rotate,  persistent,  of  6  nearly 
equal  segments ;  segments  slightly  united  at  base,  oblong,  with  a  dark  2-nerved 
mid-rib  (alternate  segments  occasionally  3-nerved).  Stamens  inserted  near  the 
base.  Ovules  8  to  10  in  each  cell ;  style  clavate,  persistent  and  at  length  splitting. 
Capsule  globose,  scarcely  lobed,  loculicidal.  Seeds  compressed  and  angled. — 
Species  4,  California,  Nevada  and  Mexico.     (Anagram  of  Allium.) 

Filaments  filiform  or  subulate. 

Perianth  without  glands _ 1.  M.  maritima. 

Inner  perianth-segments  with  pit-like  glands 2.  if.  serotina. 

Filaments  greatly  dilated,  retuse  at  apex 3.  M,  ooronata. 

1.  M.  maritima  Wats.  (Fig.  48a.)  Scapes  3  to  9  (or  12)  inches  high, 
generally  equal  to  or  a  little  taller  than  the  narrowly  linear  almost  terete  leaves; 
umbel  4  to  12-flowered;  pedicels  imequal,  14  to  1  inch  long:  perianth-segments 
2  to  3  lines  long,  acute  to  obtuse,  the  inner  generally  wider,  with  broad  thickened 
brownish  midnerve  and  thin  greenish-white  margins ;  filaments  filiform  to  sub- 
ulate ;  anthers  yellow  or  lurid  purple. 

Alkaline  fields,  Sacramento  Valley  and  Marin  Co.  to  Southern  California. 

Loes. — Vacaville,  Jepson  1196,  8218;  Stege,  Davy  6527;  Mission  Hills,  San  Francisco, 
Bioletti;  Crystal  Springs  Lake,  San  Mateo  Co.,  C.  F.  Baker  423;  Alviso,  Bioletti;  San  Martin, 
Chandler  921;   Hemet  Valley,  Hall  1138;  Escondido,  Alice  Kinq :  La  Mesa,  Jepson  6677. 

Refs.— MnLL.v  maritima  Wats.  Proc.  Am.  Acad.  14:235  (1879);  Jepson,  Fl.  W.  Mid.  Cal. 
118  (1901).  Hcsperoscordium{?)  maritimum  Torr.  Pac.  R.  Rep.  4:148  (1857),  type  loe. 
Pt.  Reyes,  Bigelow.     Bloomerui  maritima  McBr.  Contrib.  Gray  Herb.  56:8  (1918). 

MuiLLA  TKANSMONTANA  Greene,  Pitt.  1:73  (1887),  type  loe.  Reno,  Ncv.  Bloomeria  trans- 
montana  McBr.  Contrib.  Gray  Herb.  66:8  (1918).  Scape  fusiform-enlarged  at  the  ground; 
perianth  white. 
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Fig.  48.  a,  MuiLi,A 
MARITIMA  Wats., 
stamen,     X  16;     6, 

M.        CORONATA 

Greene,  stamen,   X 
16. 


2.  M.  serotina  Greene.  Scape  taller  (14  to  20  inches  high)  ;  leaves  fewer; 
umbel  10  to  20  (or  40)-flowered;  perianth  dull  white,  with  very  broad  green 
veins  to  the  segments. 

Half-open  foothills :  upper  San  Joaquin  Valley ;  more 
common  in  the  mountains  or  towards  the  interior  of  South- 
ern California. 

Locs. — Alcalde,  T.  Brandegee ;  Pasadena,  G.  B.  Grant  803;  San 
Jacinto  River,  HaU  519;  San  Diego,  T.  Brandegee ;  Blair  Valley,  e. 
San  Diego  Co.,  Jepson  8701. 

Refs. — MuiLLA  SEROTiN.v  Greene,  Pitt.  1:152  (1893),  type  loe.  Los 
Angeles,  Davi^dson  2052.  M.  tenuis  Congdon,  Zoe  5:35  (1901),  type 
loc.  Raymond,  Madera  Co.,  Congdon,  may  be  a  synonym. 

3.  M.  coronata  Greene.  (Fig.  48b.)  Scape  li/o  to  2 
inches  high ;  perianth-segments  with  narrow  white  scarious 
border ;  filaments  hyaline,  broadly  oblong,  refuse  at  summit, 
the  anther  on  a  short  inflexed  slender  cusp  ai'ising  from 
the  noteli. 

Antelope  Valley,  western  Mohave  Desert. 
Ref. — MuiLLA    CORONATA    Greene,   Pitt.    1:165    (1888),    type   loe. 
Lancaster,  Mojave  Desert,  Parry.     Well  marked  by  its  peculiar  fila- 
ments. 

].j.     BLOOMERIA  Kell. 

Stem  scapose,  from  a  fibrous-coated  conn.  Leaves  linear,  carinate.  Umbel 
with  many  yellow  flowers;  pedicels  jointed  at  the  summit  and  subtended  by 
membi-anous  bracts.  Perianth  persistent,  of  6  nearly  equal  distinct  segments. 
Stamens  6,  inserted  on  the  base  of  and  rather  shorter  than  the  segments ;  fila- 
ments filiform,  margined  at  base  by  wing-like  appendages.  Capsule  sub-globose ; 
seeds  2  to  several  in  each  cell,  angular  and  wrinkled ;  style  1,  persistent  and 
splitting  with  the  loculicidal  capsule. — Species  2.  (H.  G.  Bloomer,  a  pioneer 
botanist  of  San  Francisco.) 

Stamen  appendages  papillose;  style  as  long  or  longer  than  the  ovary 1.     B.  crocea. 

Stamen  appendages  smooth,  fleshy;  style  shorter  than  the  ovary 2.     B.  clevelandii. 

1.  B.  crocea  Cov.  Golden  Bloomebia.  Scape  6  to  14  inches  high,  minutely 
scabrous ;  leaves  2,  2  to  3  lines  wide,  one  of  them  as  long  as  the  scape :  pedicels 
30  to  50,  11/2  to  2  inches  long ;  bracts  several,  subulate-lanceolate ;  perianth-seg- 
ments orange-yellow,  linear-oblong,  sub-rotate,  5  to  6  lines  long,  striped  with  2 
closely  parallel  dark  lines ;  lower  %  or  ly-o  of  the  stamen  appendages  adnate  to 
the  perianth,  the  upper  free  portion  ending  in  a  nectar-bearing  often  bicuspidate 
cup  bearing  the  filament;  capsule  nearly  3  lines  long. 

South  Coast  Ranges,  ea.st  to  the  Sierra  Nevada  of  Kern  Co.  and  south  to 
cismontane  Southern  California.     May-June. 

Locs. — Pacheco  Pass ;  San  Antonio  Creek,  Monterey  Co. ;  Morro,  .  San  Luis  01)ispo  Co., 
Barber;  Santa  Barbara,  Dunn;  Ojai  Valley,  Olive  Thacher;  Rubio  Caiion,  foothills  east, 
Peirson  6;  Cajon  Pass,  Jepson  6107;  Mentone,  Parish;  Vandeventer,  Jepson  1334;  San  Diego, 
Ormitt;  Santa  Rosa  and  Santa  Catalina  islands  (Zoe,  1:145);  Santa  Cruz  Isl.,  Greene. 

Refs. — Bloomeria  crocea  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:203  (1893).  Allium  croeeum 
Torr.  Bot.  Me.x.  Bound.  218  (1859, — at  least  as  early  as  Sept.),  type  loc.  summit  of  the 
mountains  e.  of  San  Diego,  Parrii.  Bl-oomcria  aurca  Kell.  Hesperian,  3:437  (Dec.  1859); 
Proc.  Cal.  Acad.  2:11,  pi.  (1863),  tvpe  loc.  New  Idria,  Veatch.  Notlwscordum  aureum  Hook, 
f.  Bot.  Mag.  t.  5896  (1871).  Bloomtria  montana  Greene,  Bull.  Cal.  Acad.  1:281  (1885),  type 
loc.  near  Tehachapi,  Curran. 

2.  B.  clevelandii  Wats.  Scape  stout,  3  to  12  inches  high ;  leaves  several, 
narrow  (1  line  wide  or  less)  ;  pedicels  20  to  30,  slender,  1  to  li/i  inches  long; 
inner  flowers  of  the  umbel  maturing  slowly;  perianth-segments  yellow  with  a 
green  stripe,  linear-elli]itic,  3  to  4  lines  long;  stamen  aiiix'iulages  oblong,  entire, 
obtuse  at  the  summit,  adnate  to  the  perianth-segments,  only  i/r,  their  length  ; 
capsule  2  to  2i/^  lines  long. 
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Mesas  near  San  Diego. 

Ref. — BLooirERiA  clevelandii  Wats.  Proe.  Am.  Aead.  20:37()  (1885),  type  loc.  mesas,  San 
Diego. 

16.     BRODIAEA  Sm. 

Stem  scapose,  ai'ising  from  a  conn,  erect  and  straight,  or  sometimes  elongated 
and  twining.  Leaves  mostly  few  and  grass-like.  Flowers  in  a  loose  or  capitate 
nmbel.  Pedicels  jointed  beneath  the  perianth.  Perianth-tube  various.  Stamens 
6,  or  the  alternate  stamens  i-eplaced  by  dilated  sterile  filaments  or  staminodia. 
Filaments  slender  or  more  freciuently  winged  and  produced  beyond  the  anther 
in  the  form  of  thin  appendages.  Ovary  on  a  short  stipe  or  sessile.  Capsule 
loculicidal,  beaked  by  the  style  which  splits  with  the  valves. — Species  about  40, 
western  North  America  and  in  South  America,  especially  Chile.  (James  Brodie, 
Scotch  botanist.) 

While  the  species  of  Brodiaea  are  somewhat  diverse  in  floral  characters,  especially  as  to 
perianth  and  stamens,  the  flower  is  after  all  reducible  to  one  sufficiently  definite  generic  plan. 
In  any  event  if  we  accept  more  than  one  genus  there  must  logically  be  at  least  seven.  In 
various  particulars,  however,  the  various  sections  (which  are  by  some  authors  accepted  as 
genera)  overlap  in  a  manner  that  is  genetically  significant.  While  Brodiaea  volubilis  (genus 
StrophoUrion  Torr.)  is  remarkable  for  its  long  t\vining  stem,  at  the  same  time  Brodiaea  pul- 
c.hella  (genus  Dipterostonon  Eydb.)  is  often  very  tortuous  at  summit  of  its  long  stem,  a  char- 
acter which  is  often  perceivable  too  in  B.  capitata  and  B.  multiflora  (genus  Dieltdostemma 
Kunth)  and,  wliat  is  most  significant  from  the  viewpoint  of  a  single  genus,  even  sometimes 
in  B.  coronaria  (genus  Hoolccra  Sm.).  The  perianth  tube  is  markedly  inflated  in  B.  volubilis 
and  B.  capitata,  but  this  character  is  also  more  or  less  evident  in  B.  pulcholla  and  there  is 
even  a  suggestion  of  it  in  B.  minor  and  B.  synandra  and  perhaps  in  B.  ealifornica.  The 
staminode  character  is  so  very  unsteady  and  even  eiTatic  that  it  has  no  generic  value.  The 
total  evidence  in  favor  of  the  close  genetic  connection  of  these  species  is  very  convincing. 

Variation  within  the  species  is  also  verj'  marked.  Brodiaea  coronaria,  minor,  filifolia,  laxa, 
ixioides,  hyaciuthina,  and  capitata,  are  especially  variable  in  habit  and  size,  developing  a 
large  number  of  forms,  which  seem  evidently  related  to  the  habitat,  but  are  also  inconstant 
in  certain  of  the  structural  details  of  the  flowers  (such  as  the  staniinodes)  as  well  as  in  color. 
There  is  at  present  sufficient  material  available  of  the  above  types  to  furnish  a  sort  of  basis 
for  perhaps  sixty  species  instead  of  seven,  but  these  would  in  our  opinion  quite  lack  definiteness, 
since  the  habital  features  are  not  correlated  with  structural  variations  in  the  flowers  and 
the  intergrades  are  too  numerous.  The  staminodia  in  B.  minor  and  grandiflora  are  very 
variable  in  size  and  shape,  as  are  the  filaments  in  B.  ixioides.  B.  laxa  often  has  pale  or  nearly 
white  flowers,  B.  minor  rose-colored  ones;  B.  ida  maia  has  been  found  with  buckskin  color 
flowers  and  apparently  B.  crocca  may  occur  in  a  pale  blue  form.  The  capsules  of  some,  perhaps 
all,  Brodiaeas  have  good  characters  but  our  fruiting  material  is  too  inadequate  for  complete 
differential  fruit  diagnoses. 

Bibliog. — Smith,  J.  E.,  Characters  of  a  new  Liliaceous  genus  called  Brodiaea  (Trans.  Linn. 
Soc.  10:1-5, — 1811).  Greene,  E.  L.,  Some  genera  confused  under  the  name  Brodiaea  (Bull. 
Cal.  Acad.  2:12.5-144, — 1886).  Britten,  J.,  Hookera  vs.  Brodiaea  (Jour.  Bot.  24:49-51, 
— 1886).  Baker,  E.  G.,  The  Genus  Brodiaea  and  its  Allies  (Gard.  Cliron.  ser.  3,  20:213-214, 
238-239,  459,  687,  figs.  36-41,  44-47,  79-81,  117-120,-1896). 

A.  Umbels  loose;  stamens  6;  anthers  versatile  (baslfixed  in  no.  7),  ovate  or  ovate- 
lanceolate;  ovary  on  a  long  or  short  stipe;  pedicels  nearly  eciiial,  rather  lax; 
corms  somewhat  flattened;  leaves  14  to  V2  inch  wide  (except  no.  4). — Subgenus 
Tritema. 

Filaments  filiform. 

Flowers  commonly  blue  or  purple,  sometimes  pale  or  nearly  white;   ovary  on  a  long  slender 
stipe. 
Pedicels  1  to  1^/4  times  the  perianth. 

Stamens  in  one  row;  filaments  deltoid;  restricted  range 1.     B.  hridges-ii. 

Stamens  in  2  rows;  filaments  not  deltoid;  mostly  adobe  or  clay  fields  and  hillsides, 

common  and  widely  distributed 2.     B,  laxa. 

Pedicels  3  to  6  times  the  perianth;  low  wet  ground  mostly  near  the  coast 

3.     B.  peduncularis. 
Flowers  yellow;   ovary  equaling  or  longer  than   the  stipe. 

Filaments  long,  slender,  sub-equal;  leaves  1  to  2  lines  wide 4.     B.  gracilis. 

Filaments  short,  about  equaling  anthers,  in  2  rows;  leaves  %  to  %  inch  wide 

5.    B.  crocea. 
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Filaments  dilated. 

Flowers  yellow;  filaments  forked  at  apex,  the  anther  borne  on  a  cusp  in  the  middle  of  the 

notch _ 6.     B.  ixioides. 

Flowers  white;  filaments  with  broadly  triangular  and  slightly  united  bases.. 7.   5.  hyacinthina. 

B.  Umbels  loose  or  mainly  so;  stamens  3,  alternating  with  staminodia;  anthers  basifixed, 

sagittate;  pedicels  very  unequal,  firm;  flowers  blue  to  violet-purple  or  rose-color; 
corms  not  flattened;  ovary  short-stipitate ;  leaves  narrowly  linear  to  terete. — Suli- 
genus  H00KEK.V. 

Scapes  almost  wholly  subterranean,  the  umbel  sessile  on  the  ground;  staminodia  yellowish 

8.    B.  terrestris. 
Scapes  3  to  20  inches  high;   staminodia  white  or  purple. 

Periautli-segments  linear,  rotate,  nearly  twice  as  long  as  tlie  tube ;  throat  of  tube  strongly 

constricted;   staminodia  purple 9.     B.  minor. 

Perianth-segments  oblong,  1  to  1%  times  as  long  as  the  tube;  throat  of  tube  little  or  not 
at  all  constricted;   staminodia  white. 

Filaments  winged  on  each  side  with  an  appendage  half  as  long  as  the  anthers 

10.     B.  stellaris. 
Filaments  not  winged. 

Flowers  rose-red;  staminodia  hugging  the  approximate  anthers 11.     B.  rosea. 

Flowers  blue ;  anthers  approximate  in  center  around  style. 
Staminodia  erect  or  spreading. 

Staminodia  oblong-lanceolate,  mostly  acute;  scape  stout,  7  to  20  iuches  high. 

12.     B.  coroiiaria. 
Staminodia  scale-like,   triangular,   acuminate;   scape   slender,   4   to   12   inches 

high --. 13.     B.  fiiifoliu. 

Staminodia  approximate  in  center. 

Staminodia  plane,  about  half  as  long  as  the  spreading  or  recurving  perianth- 
segments 14.      B.   sijnandra. 

Staminodia  involute,  nearly  as  long  as  the  erect  perianth-segments 

15.    B.  californica. 

C.  Umbels   capitate   or   congested;    anthers   basifixed,    nearly   sessile;    staminodia   always 

present;  perianth -tube  more  or  less  inflated  and  angular,  or  saccate;  ovary  sessile 
or   short-stipitate;    scapes    often    tortuous   or    twining;    leaves    linear. — Subgenus 

DiCHELU.STE.M  .ir  A. 

Stamens  6;  inner  filaments  with  2  lanceolate  appendages  extended  beyond  the  anthers;  bracts 
elliptic,  acute,  very  conspicuous,  of  a  deep  violet-purple  or  metallic  color;  capsule  sessile. 

16.     B.  capitata. 
Stamens  commonly  3 ;  bracts  acuminate,  not  so  conspicuous. 

Flowers  blue-purple;    staminodia  petaloid;    pedicels   1   to   3   lines   long;    umbel   capitate; 
capsule  sessile. 
Staminodia  deeply  parted  writli  a  minute  cusp  or  reduced  filament  in  the  notch ;   umbel 

more  or  less  produced  into  a  short  dense  raceme 17.     B.  jmJrhella. 

Staminodia  entire,  forming  a  corona;  umbel  not  produced-raeemose....l8.     B.  multiflora. 
Flowers  rose-red;   pedicels  %  to  l'^  inches  long;   umbel  less  capitate;   capsule  triangular- 
ovat*,  acuminate,  on  a  short  stipe. 
Staminodia  anther-like;   perianth   6  to   8   lines  long,   rose-red   or   pinkish;    flowers  erect 

or  nearly  so 19.     B.  volubilw. 

Staminodia  broadly  deltoid,  forming  a  conspicuous  corona;   perianth  1  to   1%   inches 
long;   flowers  pendulous. 

Periantli-tubc  scarlet,  its  segments  chrome-green 20.     B.  ida-maia. 

Perianth  wholly   rose-purple 21.      B.   renusta. 

1.  B.  bridgesii  Wats.  Stems  low  (5  to  9  inches  high)  ;  flowers  pah-  lilac, 
aging  bluish ;  perianth-tube  long  and  very  attenuate  at  base ;  filaments  in  1  row, 
deltoid  at  base;  ovary  stipe  81/.  to  lOVi;  lines  long. 

Open  woods,  interior  of  Humboldt  Co.  to  Sha.sta  Co.  and  soiitli  to  Jlarijiosa 
Co.,  500  to  IJOOO  feet.    Also  in  southern  Oregon.    Vei'y  similar  to  B.  laxa. 

Locs. — Hupa,  Jcpson  202li;  Happy  Valley,  Shasta  Co.,  W.  TV.  Jimrs;  Gold  Run,  Sonne; 
Angels  Camp,  Dairy  148.5 ;  Mariposa,,  Conf/d<in. 

Refs. — BiiODiAE.\  BRIDGESII  Wats.  Proc.  Am.  Acad.  14:237  (1879),  type  loc.  Sierra  Nevada 
foothill.^.  Bridges  338.  Tritriia  hridqcsii  Greene,  Bull.  Cal.  Acad.  2:141  (188(;).  BooVcra 
hridgcsii  Ktzc.  Rev.  Gen.  2:712   (1891). 
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2.  B.  laxa  Wats.  Grass  Nut.  (Fig.  49a,  b.)  Scape  1  to  214  feet  high, 
rigid  and  stoutish,  from  a  usually  deep-seated  edible  eorm ;  umbel  S  to  48- 
tlowered;  pedicels  1  or  mostly  2  to  3VL'  inches  long;  perianth  violet-purple,  rarely 
white,  11/4  to  1%  inches  long,  funnel-form,  clavate  at  base,  its  segments  shorter 
than  the  tube ;  stamens  6,  all  anther-bearing ;  filaments  inserted  in  2  rows  high 
on  the  perianth-tube,  2  lines  long;  anthers  ovate-lanceolate  with  a  2-lobed  base, 
114  lines  long;  ovary  on  a  slender  stipe  iv,  to  %  inch  long. 

Show.y  and  beautiful  species,  common  in  adobe  fields  or  on  adobe  hillsides : 
Coast  Ranges,  Santa  Cruz  and  Santa  Clara  cos.  north  to  Humboldt  and  Tehama 
COS.,  thence  south  in  the  Sierra  Nevada  foothills  (500  to  4600  feet)  to  Tulare  Co. 
Apr. -June. 

Very  variable  in  stature,  size  of  umbels  and  color  of  flowers;  in  rich  ailobe  sometimes 
gigantesque  and  with  large  flowers,  in  sterile  clays  sometimes  dwarfed  and  with  small  umbels 
and  small  flowers,  sometimes  with  very  pale  flowers  as  in  the  Kaweah  River  region,  or  with  white 
flowers  in  wet  places.  At  the  beginning  of  anthesis  the  style  and  the  ovary  on  its  long  stipe 
lie  along  the  lower  side  of  the  perianth ;  after  the  anthers  shed  their  pollen  the  style  arches 
and  stands  in  the  center  of  the  tube.  Sheep  are  fond  of  this  plant;  they  run  along  eagerly 
cropping  it,  leaving  the  grass  in  which  it  stands.  Called  Wally-Basket  in  Tuolumne  Co. 
Ithuriel  's  Spear  is  a  parlor  name. 

Locs. — Coast  Ranges:  Near  Monterey,  ace.  Mary  S.  Clemens;  Los  Gates,  Heller  7389; 
Berkeley  Hills,  Helen  Berg  fried;  Mt.  Diablo,  Jepson  7569,  8332;  Inverness,  Jepson  •5.')7;  St. 
Helena,  Jepson  2428 ;  Araquipa  Hills,  Solano  Co.,  Jepson.  523 ;  Knoxville  ridge,  ne.  Napa  Co., 
Jepson  9046;  College  City,  Colusa  Co.,  Alice  King;  Mt.  Sanhedrin,  Lake  Co.,  Hall;  Fort 
Seward,  Humboldt  Co.,  Tracy  4453;  Eureka,  Tracy  3711  (white-flowered);  Crane  Creek,  w. 
Tehama  Co.,  Jepson.  Sierra  Nevada:  Oroville,  Heller  10708;  Avery  Sta.,  Calaveras  Co.,  A.  L. 
Grant;  Columbia,  Jepson  6349;  Limekiln  Creek,  Tulare  Co.,  Jepson  2802;  Nelson,  Middle  Tule 
River,  Jepson  4865. 

Var.  Candida  Jepson  n.  comb.  Pedicels  abruptly  bent  at  summit  so  that  the  flowers  all 
face  horizontally  in  one  direction;  flowers  white,  sometimes  blue. — Sierra  Nevada  footliills, 
Fresno  Co.  to  Kern  Co. 

Refs.— Brodhea  l.vxa  Wats.  Proc.  Am.  Acad.  14:237  (1879);  Jepson,  Fl.  W.  Mid.  Cal. 
ed.  2,  101  (1911).  Tritelia  lax^i  Benth.  Trans.  Hort.  Soc.  Lond.  ser.  2,  1:413,  pi.  15,  fig.  2 
(1835),  type  from  Cal.,  Dmtglas;  Lindl.  Bot.  Reg.  t.  1685  (1835).  Hool-era  laxa  Ktze.  Rev. 
Gen.  2:712  (1891).  Tritelia  angustiflora  Heller.  Bull.  S.  Cal.  Acad.  2:66  (1903),  type  loc. 
Tiburon,  Heller  5728.  Var.  CANDrD.\  Jepson.  Tritelia  Candida  Greene,  Bull.  Cal.  Acad.  2:139 
(1887),  t\'pe  loc.  foothills  east  of  Fresno,  J.  R.  Scupliam.  Brodiaea  Candida  Baker,  Gard. 
Chron.  20':239  (1896). 

3.  B.  peduncularis  Wats.  Scape  erect,  I14  to  3  feet  high;  innbd  3  to  15- 
flowered,  the  pedicels  slender,  2i/o  to  4  or  even  7  inches  long ;  perianth  pale  rose- 
purple  or  nearly  white,  6  to  9  lines  long,  the  segments  longer  than  the  tube, 
widely-spreading:  ovary  yellow,  its  stipe  li/o  to  3  lines  long. 

Low  wet  ground,  mostly  near  the  coast ;  Marin  Co.  north  to  Humboldt  Co., 
east  to  Lake  Co.    June-July. 

Biol.  Note. — The  underground  organs  have  a  peculiarity  in  vegetative  multiplication  w-hich 
is  peculiar  to  this  species.  The  corms  develop  offsets  ending  in  bulblets,  the  offsets  produced 
through  the  bulblet  (as  it  were)  in  the  form  of  a  short  point  (J.  P.  Tracv). 

Locs.— Tiburon,  H.  A.  Walker  1725;  Point  Reyes,  Davii  6688;  Bodega,  Chandler  676; 
Moore's  Creek,  Howell  Mt.,  Tracy  2213;  Indian  Valley,  Lake  Co.,  Jepson  8988;  Eureka,  Tracy 
1920. 

Refs. — BRODi.iEA  PEDUNCULARIS  "Wats.  Proc.  Am.  Acad.  14:237  (1879);  Jepson,  Fl.  W. 
Mid.  Cal.  od.  2,  102  (1911).  Tritelia  peduncularis  Lindl.  Bot.  Reg.  sub  t.  1685  (1835),  type 
from  Cal.,  Dongla^s.  Hoolcera  peduncularis  Ktze.  Rev.  Gen.  2:712  (1891);  Jepson,  I.e.  ed.  1, 
117  (1901). 

4.  B.  gracilis  Wats.  Scape  2  to  10  inches  high;  leaves  narrow  (1  to  2  lines 
wide)  ;  bracts  short,  lanceolate;  umbel  13  to  29-flowered;  flowers  dull  or  saffron 
yellow,  5  to  7  lines  long,  on  pedicels  4  to  10  lines  long;  perianth-segments  with 
a  bro\\'n  streak  outside,  the  narrow  tube  equaling  or  shorter  than  the  .segments ; 
anthers  blue,  very  small ;  filaments  .slender,  elongated,  sub-equal ;  ovary  ovate, 
equaling  stipe. 

Granite  sand  spots  on  domes  and  granite  ridges :  Sierra  Nevada,  Mariposa 
and  Tuolumne  cos.  and  Plumas  Co.,  8000  to  9000  feet. 
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Loos. — Lake  Tenaya,  Hall  4'  Biibcocl:  3523;  Conness  Creek,  Tuolumne  Cailou,  Jepson  3359, 
4482;   Tamarack  Flat,  Mariposa  Co.,  Jepson  8350;  El  Capitan,  Yosemite,  Jepson  43(il. 

Eefs. — Brodiae.\  gracills  Wats.  Proe.  Am.  Acad.  14:238  (1879),  tj-pe  loe.  Spanish  Peak, 
Pluraas  Co.,  R.  M.  Austin.  Tritelia  gracilis  Greene,  Bull.  Cal. -Aead.  2:141  (1886).  Hoolcera 
gracilis  Ktze.  Kcv.  Gen.  2:712  (1891). 

5.  B.  crocea  Wats.  (Pig.  49e.)  Scape  4  to  12  inches  high;  leaves  2  to  6 
lines  broad  ;  bracts  linear,  elongated  ;  umbels  4  to  8  or  15-flowercd  ;  flowers  golden 
or  bright  yellow,  7  to  9  lines  long,  on  pedicels  3  to  9  lines  long,  the  segments  a 
little  longer  than  the  turbinate  tube  ;  filaments  nearly  equaling  anthers,  in  2  rows ; 
ovary  obovate,  shorter  than  the  stipe,  its  angles  with  a  very  narrow  band  of 
short  hairs  or  scales. 

Western  Siskiyou  Co.  and  Del  Norte  Co.,  5000  to  7000  feet. 

Loes. — Humbug  Mt.,  Siskiyou  Co.,  Butler  786;  Shackelford  Canon,  Marble  Mt.,  Chandler 
lt;95;  near  Preston  Peak,  Jepson  2877. 

Refs. — Brodiae.\  ckocea  Wats.  Proc.  Am.  Acad.  14:238  (1879).  Seubertia  crocea  Wood, 
Proc.  Acad.  Phila.  20:172  (1868),  tvpe  loc.  Y^reka,  Wood.  Tritelia  crocea  Greene,  Bull.  Cal. 
Acad.  2:141   (1886).    Hoolera  crocea  Ktze.  Rev.  Gen.  2:712  (1891). 

Brodiaea  modesta  Hall  (Univ.  Cal.  Pub.  Bot.  6:166, — 1915,  type  loe.  Castle  Lake,  Sis- 
kiyou Co.,  J.  J.  Condit).  This  interesting  and  curious  plant  is  closely  related  to  B.  crocea. 
It  is  like  B.  crocea  in  habit,  and  its  flowers  in  size  and  in  detail  of  parts  are  like  those  of 
that  species  or  essentially  so,  even  to  the  line  of  pubescence  on  the  angles  of  the  ovary;  it 
differs  from  B.  crocea  in  its  pale  or  violet-blue  perianth.  It  (with  any  other  associated 
Brodiaea  species)  should  be  studied  in  its  region  and  re-eollected  in  a  full  series  of  specimens. 
It  seems  identical  with  B.  crocea  and  yet  it  would  be  rather  unusual  for  a  yellow  species  to 
throw  a  blue  tlower. 

6.  B.  ixioides  Wats.  Giolden  Brodlve.v.  (Pig.  49d,  e.)  Scape  i/o  to  l^/o 
feet  high,  usually  scabrous;  leaves  2,  7  to  14  inches  long;  umbel  16  to  40-flowered; 
pedicels  %  or  mostly  1  to  4  inches  long;  flowers  7  to  11  lines  long,  salmon-yellow, 
with  a  conspicuous  black-purple  vein  on  the  outside  ruiniing  from  the  apex  to 
the  base  of  each  segment ;  stamens  yellow,  alternately  long  and  short,  the  fila- 
ments winged,  slenderly  2-forked  at  the  summit,  the  oblong  anthers  on  a  cusp 
in  the  notch ;  forks  of  the  filament  a  little  exceeding  or  somewhat  shorter  than 
the  anthers. 

Higher  foothills  of  the  Sierra  Nevada  from  Tuolumne  Co.  to  Kern  Co.,  1300 
to  5000  feet,  common  and  often  abundant ;  also  in  Monterey  and  San  Benito  cos. 
and  Tehama  Co. 

Locs. — Coast  Ranges:  Carmel  River  Y'alley,  Ferguson  256;  San  Juan,  San  Benito  Co.,  Alma 
Ames;  Manzanita  Plat,  w.  Tehama  Co.,  Jepson.  Sierra  Nevada:  Butte  Co.,  foothills  ace. 
Boerl-er;  Columbia,  Tuolumne  Co.,  Jepson  6303;  Crockers,  Big  Oak  Flat  road,  Jepson  8349; 
Yosemite,  Jepson  4282;  Kinsley,  Mariposa  Co.,  Charlotte  M.  Honk;  Dinkey  Grove,  Fresno  Co., 
A.  L.  Grant  1196;  Dunlap,  Fresno  Co.,  Jepson  2756;  Colony  Mill,  Marble  Fork,  Kaweah  River, 
Jepson  641 ;   Nelson,  Middle  Tule  River,  Jepson  4867 ;  Calientc,  Heller  7623. 

Var.  lugens  Jepson.  Generally  smaller  and  more  slender;  filaments  broadly  winged,  merely 
emarginate  or  retuse  at  apex,  the  alternate  ones  triangular-acuminate;  anthers  white  or  blue; 
perianth-tiibe  dark  brown,  approaching  black. — Sandy  slopes,  Sierra  Nevada,  6000  to  8000  feet; 
North  Coast  Ranges,  towards  the  interior,  2400  feet. 

Locs.— Sierra  Nevada:  Long  Lake,  Plumas  Co.,  Hnll  9350;  Tallac,  C.  J.  Fox  Jr.;  Calaveras 
Big  Trees,  A,  L.  Grant;  Little  Y'oscmite,  Jepson  3151;  Seavy  Pass,  Yosemite  Park,  Jepson 
4515;  Lake  Merced,  Jepson  4406;  Miami  Lodge,  Mariposa  Co.,  Jepson  8399;  Bear  Creek, 
Fresno  Co.,  Hall  cf-  Chandler  420;  Hockett  Mdws.,  Tulare  Co.,  Hall  #  Bahcock  5601.  North 
Coast  Ranges:  Howell  Mt.,  Tracy  1450;  Vaca  Mts.,  A".  H.  Plait. 

Refs.— Brodiaea  ixioides  Wats.  Proc.  Am.  Acad.  14:238  (1879);  Jepson,  Fl.  W.  Mid.  Cal. 
ed.  2,  101  (19)1).  Ornithogalum  ixinides  Ait.  f.  Hort.  Kew.  2:257  (1811),  type  from  Cal., 
Menzics,  undoubtedlv  collected  at  Montcrev.  Tritelia  i-xioides  Greene,  Bull.  Cal.  Acad.  2:142 
(1886).  Hookera  ixioides  Ktze.  Rev.  Gen.  2:712  (1891).  Calliprora  lutea  Lindl.  Bot.  Reg. 
t.  1590  (1833);  Hook.  Bot.  Mag.  t.  3588.  The  scapes  in  the  typical  form  .are  often  more  or 
less  scabrous  and  therefore  we  cite  here:  Calliprora  scabra  Greene,  Erythea  3:126  (1895),  type 
loc.  mirldlo  Sierra  Nevada;  Brodiaea  scabra  Baker,  Gard.  Cliron.  ser.  3.  20:459  (1896).  Calli- 
prora scalira  var.  anilitM  Greene,  I.e.,  type  loc.  middle  Sierra  Nevada.  C.  analina  Heller,  Miihl. 
2:14  (1905);  cf.  Muhl.  5:91  (1909).    "Var.  lugens  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  101  (1911). 
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Tritelia  luficns  Greene,  Bull.  Cal.  Acad.  2:142   (1886),  type  loc.  Vaea  Mts.,  Greene.     Hoolcera 
ixioides  var.  lugens  Jepson,  I.e.  ed.  1,  117  (1901). 

7.  B.  hyacinthina  Baker.  White  Beodl\e.v.  (Fig.  49f,  g.)  Scape  1  to 
1%  feet  high ;  umbel  10  to  40-flowered ;  pedicels  i/4  to  2  inches  long ;  perianth 
open-campauulate,  cleft  below  the  middle,  white  or  bluish  white  with  green  mid- 
veins,  5  to  7  lines  long;  filaments  with  broadly  triangular  and  slightly  united 
bases,  attenuate  above  and  tipped  with  an  anther  i-i  line  long;  ovai-y  short- 
stipitate,  with  3  glandular  pits  towards  the  summit. 

Common  in  low  moist  ])laees:  Sierra  Nevada,  Sacramento  and  San  Joaquin 
valleys,  and  Coast  Ranges  from  ilonterey  Co.  to  Siskiyou  Co.  North  to  Van- 
couver Island. 

Biol.  Note. — The  bulb  of  this  species  is  very  distinctive;  it  has  many  coats  which,  if  peeled 
off,  leave  a  solid  center  the  size  of  a  pea.  There  are  three  forms,  (a)  large  wet  land  form, 
white-flowered,  the  bulb  large,  with  offsets,  {b}  var.  lilacina  Jepson,  flowers  lilac,  otherwise 
the  same  as  (a),  (c)  small  dry  land  form,  the  bulb  without  offsets. — Carl  Purdy. 

Locs. — Sierra  Nevada:  Fort  Bidwell,  Mannint)  167;  Plumas  Co.,  E.  H.  Piatt;  Bear  Valley, 
Nevada  Co.,  Jepson;  Placer  Co.,  Carpenter;  Tahoe,  Jrpaun  7733;  Gwin  Mine,  Calaveras  Co., 
Jepson  1794;  Chinese  Camp,  Jepson  6331;  Kaweah  River,  Hopping  28.  Coast  Ranges:  Eureka, 
Tracy  1160;  Shasta  Valley,  Butler  1415;  Sisson,  Jepson;  Middle  Creek  Sta.,  Shasta  Co., 
Heller  7911;  Crane  Cre«k,  w.  Tehama  Co.,  Jepson;  Sweeney  Creek,  uw.  Solano  Co.,  Jepson 
8256;    Vacaville,  Jepson;    Pajaro   hills.   Chandler;    Milpitas   Ranch,   Monterey   Co.,  Hall   9980. 

Refs. — Brodiaea  hyacinthina  Baker,  Gard.  Cliron.  ser.  3,  20:459  (1896).  Hesperoscordum 
hyaointlUnum  Liudl.  Bot.  Reg.  sub.  t.  1293  (1829),  type  from  the  "North-west  Coast,"  Douglas. 
Tritelia  hyaointhina  Greene,  Bull.  Cal.  Acad.  2:142  (1886).  Hoolcera  hyacinthina  Ktze.  Rev. 
Gen.  2:712  (1891).  H.  lewisii  Hook.  Fl.  Bor.  Am.  2:185,  t.  198  A  (1839).  Hesperoscordum 
lacteum  Lindl.  Bot.  Reg.  t.  1639  (1833),  type  from  Cal.,  Douglas.  Brodiaea  lactea  Wats. 
Proe.  Am.  Acad.  14:238  (1879).  Brodiaea  hiiaeinthinn  var.  lactea  Baker,  Gard.  Cliron.  ser.  3, 
20:459  (1896);  Jepson  Fl.  W.  Mid.  Cal.  ed.  2,  102  (1911).  Hoolera  hyacUnthaM  var.  lactea 
Jepson,  I.e.  ed.  1,  118  (1901).  Var.  lilacina  Jepson.  B.  lactea  var.  UJacina  Wats.  I.e.  239, 
based  on  stout  plants  with  large  flowers  turning  more  or  less  to  lilac,  from  Mendocino  and 
Humboldt  COS.  Tritelia  lilacina  Greene,  Bull.  Cal.  Acad.  2:143  (18861,  type  loc.  Amador  Co., 
Curran  (there  is  no  material  of  this  in  the  University  of  California  Herbarium).  Brodiaea 
lilacina  Baker,  I.e. 

8.  B.  terrestris  Kcll.  Scape  very  short,  scarcely  rising  above  the  surface  of 
the  ground,  or  altogether  subterranean;  umbel  2  to  10  (or  20) -flowered,  its 
pedicels  slender,  3  to  S  inches  long ;  perianth  purple,  8  to  10  lines  long,  the  limb 
rotate ;  anthers  slightly  longer  than  the  filaments  and  shorter  than  the  stami- 
nodia,  these  yellowish,  erect,  emarginate  and  with  revolute  edges. 

Often  in  sandy  soil,  San  Diego  Co.  to  Humboldt  Co.,  and  near  the  coast, 
especially  nortliward. 

Locs. — Julian,  T.  Brandegee;  Paso  Robles,  Baricr;  Jolon,  Brewer  560;  Del  Monte,  Heller 
6773;  Crystal  Springs  Lake,  C.  F.  Baker  462;  Napa  Junction,  Sonne;  Del  Mar,  Sonoma  Co., 
Kcnnedii';  mouth  of  Big  River,  Davy  6580;  Ft.  Bragg,  TV.  C.  Mathews  182;  Usal,  Jepson  2209; 
Eureka,  Tracy  1159. 

Refs. — Brodiaea  terrestris  Kell.  Proc.  Cal.  Acad.  2:6  (1863),  type  loc.  S.  S.  Bay  region. 
Hookera  terrestris  Greene,  Man.  Bay  Reg.  318  (1894). 

f).  B.  minor  Wats.  Scape  4  to  10  inches  high;  umbels  4  to  10-flowered,  the 
pedicels  -^  to  1  inch  long,  tending  to  spread  horizontally  after  anthesis ;  perianth- 
segments  narrow  (1  to  liA  lines  broad),  nearly  twice  as  long  as  the  tube,  the 
throat  constricted  or  very  narrow  above  the  ovary ;  staminodia  purple,  exceeding 
or  eciualing  the  stamens,  3-toothed  at  apex ;  anthers  shortly  cleft  at  apex. 

Northern  Sierra  Nevada  from  Butte  Co.  to  Eldorado  Co. 

Locs. — Prattville,  Plumas  Co.,  A.  L.  Coomis;  Sutton  House,  Butte  Co.,  B.  M.  Austin; 
Bear  Valley,  Nevada  Co.,  Jepson;  Colma,  Eldorado  Co.,  K.  Brandegee;  Pleasant  Valley  near 
Placerville,  ace.  Purdy. 

Refs. — Brodiae.v  minor  Wats.  Proc.  Am.  Acad.  14:236  (1879).  B.  grandiflora  var.  minor 
Benth.  PI.  Hartw.  340  (1857),  type  loc  n.  Sierra  Nevada  foothills,  Harlwrg  302.  Watson 
had  before  him  Hartweg's  302  and  this  we  take  as  the  type.  It  is  not  the  B.  minor  of  Cali- 
fornia botanists  but  is  Brodiaea  purdyi  Eastw.  Proc.  Cal.  Acad.  ser.  2,  6:427,  pi.  58  (1896), 
type  loc.  Colfax,  Purdy.    Hookera  purdyi  Heller,  Muhl.  0:83  (1910). 


Fig.  -19.  a,  Bkodiaea  laxa  Wats.,  inflorescence,  XI;  b,  longitudinal  section  through  perianth, 
X  1.  c,  B.  CKofEA  Wats.;  opened  flower,  X  2%.  d,  B.  i.xioiDES  Wats.,  flower,  X  1 ;  e, 
opened  flower,  X  2.     /,  B.  htacinthina  Baker,  inflorescence,   X  I;  g,  opened  flower,   X  2. 


Fig.  50.  a.  Brodiaea  rosea  Baker,  iuside  of  flower;  X  2 ;  b,  stamen  (side  view),  X  2 ;  c, 
stamen  (dorsal  view),  X  2;  d,  pistil,  X  2.  c,  B.  coronakia  Jepson,  flower,  X  1 ;  /.  longi- 
tudinal section  through  perianth,  X  1;  fi,  pistil,  X  1.  '(,  B.  synandra  Jepson,  longitudinal 
section  through  perianth,  X  1.  t,  B.  capitata  Benth.,  inflorescence,  XI;  j,  longitudinal 
section  through  perianth,  X  2.  /,-,  B.  pulchella  Greene,  longitudinal  section  through  peri- 
anth, X  2;  ?,  anther,  X  2.  m.  B.  VOLUBILIS  Baker,  inflorescence,  X  1;  n,  flower-bud,  X  2; 
0,  longitudinal  section  through  pistil,  X  2. 
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10.  B.  stellaris  Wats.  Scape  very  short  (2  to  6  inches  high)  and  pedicels 
long  (11/-.  to  4  inches)  ;  conn  flat,  without  offsets;  umbel  3  to  6-flowered ;  perianth 
6  to  9  lines  long,  the  greenish  narrow  tube  nearly  equaling  the  deep-purple 
rather  narrow  segments ;  anthers  subsessile,  the  short  filaments  bearing  two  ap- 
pendages or  linear-oblong  wings  standing  directly  behind  and  y^  to  %  as  long 
as  the  anthers;  anthers  l^^  lines  long,  shorter  than  the  staminodia ;  stamiuodia 
large,  conspicuouslj-  wdiite,  retuse,  apparently  erect  and  not  approximate  around 
the  style. 

Mendocino  Range;  occurs  longitudinally  for  about  20  miles  (Carl  Purdy). 

Eefs, — Bkodiaea  stell.«is  Wats.  I'roe.  Am.  Acad.  17:381  (1882),  type  loe.  Gould's  Ranc-h 
in  the  mountaius  sw.  of  Ukiah,  Purdy.  Huukcria  stellaris  Greene,  Bull.  Cal.  Acad.  2:137 
(1886).  A  distinctive  species  with  strong  technical  characters  re-collected  only  near  Orr's 
Sprs.,  Bergfried. 

11.  B.  rosea  Baker.  (Fig.  50a-d.)  Scape  slender,  3  to  5  inches  high;  bulb 
depressed  ovate  with  heavily  fibrous  coat,  6  to  12  lines  broad ;  umbel  3  to  10- 
fiowered,  its  pedicels  V2  to  1  inch  long;  perianth  10  lines  long,  flesh  pink  (be- 
coming rose-pink  in  age  or  in  drying),  the  midveins  darker;  periantli-segments 
oblong-ovate,  acute;  filaments  narrow  but  backed  by  a  deltoid-dilated  wing; 
anthers  hugging  the  style,  deeply  and  narrowly  notched  both  at  base  and  apex ; 
staminodia  long-oblong,  notched  at  the  acutish  apex,  exceeding  the  anthers  and 
closely  ajjproximate  about  them  by  their  strongly  involute  margins. 

Northeastern  Lake  Co.,  on  the  serpentine  rocks. 

IjOcs. — Indian  Valley,  ne.  Lake  Co.,  Jepson  8985;  Epperson  Mt.,  ace.  Purdy. 
Refs. — Bi.ODiAEA  ROSEA  Baker,  Gard.  Chron.  ser.  3,  20:214,  fig.  39   (1890).     Hookera  rosea 
Greene,  Bull.  Cal.  Acad.  2:137   (1886),  type  loe.,  Hough's  Springs,  Lake  Co.,  Curraii. 

12.  B.  coronaria  Jepson.  Harvest  Brodl\ea.  (Fig.  50e-g.)  Scape  stout, 
(5  or)  7  to  20  inclies  high;  umbel  3  to  11-flowered,  its  pedicels  1  to  31/0  inches 
long;  ])erianth  violet-purple,  I14  to  1%  inches  long;  segments  narrowly  oblong, 
longer  than  the  tube,  in  age  withering  and  becoming  caudate;  anthers  4  to  5 
lines  long,  exceeding  or  at  least  equaling  the  oblong-lanceolate  mostly  acule 
staminodia ;  staminodia  erect,  the  antliers  approximate  in  center  around  style ; 
ovary  with  strongly  developed  angles  or  shoulders. 

Common  on  rolling  plains,  in  the  foothills  and  mountains,  Coast  Ranges  and 
Sierra  Nevada  foothills,  Sacramento  and  San  Joaquin  valleys,  south  to  cismon- 
tane  Southern  California ;  north  to  Vancouver  Island :  flowering  in  ]\lay  and 
early  June  at  tlie  time  of  the  hay  harvest  when  the  liills  and  fields  are  tui-ning 
l)rown.  Altitude  200  to  2500  feet,  or  up  to  4500,  or  even  8000  feet  towards  the 
south.     Rarely  occurs  near  the  coast. 

Locs. — Sierra  Nevada :  Iron  Canon,  Butte  Co.,  K.  M.  Atistin  27 ;  Grass  Valley,  Heller  8097 ; 
Bear  Valley,  Nevada  Co.,  Jepson;  lone,  Braunton  1009;  Clements,  Jepson  1822;  Columbia, 
Jepson  6395;  Confidence,  Jepson  7712;  Strawberry,  Tuolumne  Co.,  Elizabeth  Perrii;  Tenaya 
Creek,  Jepson  4386;  Hetch  Hetchy,  Jepson  3474,  4623;  CoulterviUe  grade,  Jepson;  Huntington 
Lake,  Fresno  Co.,  A.  L.  Grant  1092;  Mineral  King,  Jepson  1153.  San  Joaquin  Valley:  Collis, 
Jepson  2744.  Southern  California:  San  Bernardino  Mts.,  Parish  1660.  Coast  Ranges:  Yreka, 
Butler  1421;  Redwood  Creek,  Hupa  road,  Jepson  1960;  Bear  Valley,  w.  Colusa  Co.,  Jepson 
8971;  Mendocino  Range,  Jepson  7628;  Windsor,  Jepson  7655;  Mt.  St.  Helena,  Jepson  7665; 
Howell  Mt.  foothills,  Jepson  2434;  Sweeney  Creek,  nw.  Solano  Co.,  Jepson  9053;  Vacaville, 
Jepson  4237;  Napa,  Jepson;  Sonoma  Creek  Canon,  M.  S.  Baker;  Benieia  Hills,  Jepson  8324; 
Berkeley,  Helen  Bergfried;  Mt.  Diablo,  Jepson  7599;  Niles,  Jepson;  Madrona,  Santa  Clara 
Co.,  Jepson;  Mt.  Hamilton,  Holden;  Jolon,  K.  Brandegee. 

Var.  mimdula  Jepson  n.  var.  Fifteen  to  18  inches  high;  pedicels  3  to  6  or  8  lines  long. — 
(Plantao  uiie.  15-18  altae;  umbella  eompacta:  pediculi  lin.  3-6  vel  8  longi.) — Soulsbyville, 
Tuolumne  Co.,  Jepscfn  7683  (type).     A  trim  tall  plant  with  very  compact  umbels. 

Refs. — Brodiaea  corox.\RIA  Jepson,  Madroiio,  1:61  (1917).  Hookera  coronaria-  Salisb. 
Parad.  t.  98  (1806),  type  loe.  Cal.,  first  collected  by  Menzi-es;  Britten,  Jour.  Bot.  24:51  (1883)  ; 
Greene,  Bull.  Cal.  Acad.  2:136  (1886);  Jepson,  Fl.  W.  Mid.  Cal.  116  (1901).  Brodiaea 
grandiflora  Smith,  Trans.  Linn.  Soe.  10:2   (1811),  type  from  Vancouver  Isl.,  Memics;  Lindl. 
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Bot.   Eeg.   t.   1183    (1828);    "Wats.  Bot.   Cal.   2:153    (1880);   Jepson,   I.e.   ed.   2,   100    (1911). 
Var.  MUNDULA  Jepson. 

13.  B.  filifolia  Wats.  Scape  4  to  12  inches  liigh,  rather  slender,  especially 
when  several  arise  from  1  conn ;  perianth  dark  blue,  segments  rotate ;  anthers 
sessile,  nearly  twice  as  long  as  the  scale-like  triangular  narrowly  acuminate 
staniinodia. 

San  Bernardino  Valley  and  foothills. 

Loes. — San  Bernardino,  Parish  3069;  Arrowhead  Hot  Sprs.,  Parish. 

Var.  orcuttii  Jepson  n.  comb.  Perianth  violet  to  rose-purple ;  anthers  generally  longer  than 
the  filaments ;  staniinodia  absent,  or  very  short,  triangular  and  mostly  adnate. — San  Diego  Co. : 
San  Diego,  T.  Brandegee;  Santa  Isabel,  Parish  4413. 

Eefs. — Brodiaea  filifolia  Wats.  Proe.  Am.  Acad.  17:381  (1882),  tvpe  loo.  San  Bernardino, 
S.  B.  4-  W.  F.  Parish.  Hookcra  filifolia  Greene,  Bull.  Cal.  Acad.  2:138  (1886).  Var.  orcuttii 
Jepson.  Hool'cra  oriyiMii  Greene,  I.e.,  type  loc.  San  Diego,  Orcuft.  Brodiaea  orcuttii  Baker, 
l.c.  fig.  40.  Hool-era  multipedunculata  Abrams,  Bull.  Torr.  Bot.  Club  32:537  (1905),  type 
loc.  Cuyamaca  Lake,  Ahrams  3897. 

14.  B.  synandra  Jepson  n.  comb.  (Fig.  50h.)  Scape  slender,  3  to  8  inches 
high ;  umbel  2  to  5-flowered ;  its  pedicels  1  to  2yo  inches  long ;  perianth  blue.  7 
to  12  lines  long,  its  tube  oblong  or  even  slightly  inflated,  4  to  5  lines  long,  the 
segments  1  to  2  lines  longer,  rotately  spreading  or  often  strongly  recurved,  each 
with  a  mid-vein,  green  on  back  and  running  down  to  base  of  perianth ;  anthers 
2  to  2Vo  lines  long,  close  around  the  style ;  staniinodia  broadly  ligulate  or  with 
somewhat  involute  margins,  commonly  3-toothed  at  apex,  usually  closely  covering 
the  anthers  and  closing  the  throat ;  ovary  with  weakly  developed  .shoulders. 

Dry  adobe  or  clay  soil,  often  on  gravelly  or  alkaline  i)lains  and  low  hills, 
Sacramento  and  San  Joaquin  valleys.  Sierra  Nevada  foothills  and  (!'oast  Ranges, 
south  to  eismontane  Southern  California  and  north  to  Oregon.  Altitude  200  to 
2500  feet,  sometimes  occurring  up  to  3500  or  7000  feet,  especially  southward. 
Not  reported  from  Humboldt  and  Mendocino  cos.  The  anthers  have  an  open  or 
U-shaped  notch  at  apex ;  in  B.  coronaria  the  anthers  are  merely  cleft  at  apex. 

Tax.  Note. — This  -widely  distributed  species  is  the  B.  minor  of  Cal.  authors  and  of  Wats. 
in  part.  It  is  entirely  distinct  from  the  original  B.  minor  Wats.  (5.  purdiii  Eastw. ),  which  is 
restricted  to  the  northern  Sierra  Kevada.  The  first  available  name  for  ttie  former  species  is 
Hookera  synandra  Heller,  the  diagnosis  of  which  answers  well  to  B.  minor  of  Cal.  authors, 
especially  as  to  the  anthers  and  position  of  staniinodia.  We  have  not,  however,  seen  Heller 's 
type,  nor  w-ere  we  able  to  collect  topotypes  when  visiting  the  type  locality. 

Loes. — Oro  Fino,  Siskiyou  Co.,  Butler  891;  Modoc  Co.,  M.  S.  Baker;  Stevens,  Shasta  Co., 
M.  S.  Baker  358;  Santa  Eosa,  K.  Brandegee  (filaments  deltoid-dilated)  ;  Vacaville,  Jepson 
4238;  Milton,  Davy  1346;  Tollhouse,  Fresno  Co.,  Hall  #  Chandler  22;  San  Miguelito  Eancho, 
Jolon,  Jepson  1645;  Little  Green  Valley,  San  Bernardino  Mts.,  G.  B.  Hall  23;  Strawberry 
Valley,  Mt.  San  Jacinto,  Hall  2093;  Santa  Ana  Mts.,  Alice  King;  San  Diego,  Dunn;  Laguna 
Mts.,  San  Diego  Co.,  T.  Brandegee. 

Var.  insignis  Jepson  n.  var.  Staminodia  straw-color  or  wliitish,  ovate-lanceolate,  3%  to 
4  lines  long,  longer  than  the  .stamens,  and  as  long  as  the  perianth-tube. —  (Staminodia  ovato- 
lanceolata,  straminea  vel  albida,  lin.  3%-4  longa,  stamina  superantia,  aequo  longa  ae  tubus 
perianthii.) — Shepherd  Cove,  Sequoia  Park,   Walter  Fry    (type). 

Eefs. — Brodiaea  synandra  Jepson.  Hookera  synandra  Heller,  Bull.  S.  Cal.  Acad.  2:65 
(1903),  tvpe  loc.  Petrified  Forest.  Sonoma  Co.,  Heller  5742.  H.  minor  Greene.  Man.  Bav  Eeg. 
318  (1894);  Jepson,  Fh  W.  Mid.  Cal.  115  (1901).  Brodiaea  minor  Jepson  he.  ed.  2,  100 
(1911);  Wats.  Bot.  Cal.  2:153   (1880),  in  part.     Var.  insignis  Jepson. 

15.  B.  californica  Lindl.  Slender,  4  to  12  inches  high;  umbels  2  to  4- 
flowered  (sometimes  as  few  as  1  or  as  many  as  12-flowered)  ;  perianth  violet- 
purple,  1  to  11  o  inches  long,  the  tube  %  as  long;  band  on  back  of  segments 
j-ellowish-green ;  anthers  long,  approximate  in  center  on  filaments  as  long,  and 
closely  invested  by  the  staminodia ;  staminodia  white,  involute,  obtuse,  shortly 
cleft,  very  slightly  surpassing  the  anthers,  commonly  both  very  long,  nearly  as 
long  as  the  perianth. 

Alkaline  iiats:  Sonoma  and  Napa  cos.;  Sacramento  Valley  (no  exact  station 
known). 
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Locs. — In  June  1918  Brodiaea  californica  was  found  ou  Poor  Man's  Flat  near  Windsor, 
Sonoma  Co.  (Jcpson  7654,  7621),  a  rolling  clay  plain  thinly  covered  with  Quercus  douglasii. 
The  plants  grew  in  moist  swales,  a  few  scattered  individuals  also  occurring  on  the  dry  flats. 
The  perianth-segments  were  erect,  the  staminodia  (quite  to  their  tips)  wholly  and  closely 
investing  the  anthers.  Saving  for  these  somewhat  immaterial  points  the  Windsor  specimens 
represent  B.  californica  Lindl.,  since  they  agree  so  well  with  the  original  diagnosis  and  figure. 
The  Windsor  plants  also  undoubtedly  represent,  and  are  probably  typical  of,  Hool'cra  Icptandra 
Greene  which  we  have  not  been  aljle  thus  far  to  rediscover  at  Calistoga,  the  type  locality 
(although  possibly  it  may  have  been  exterminated  by  cultivation).  A  few  specimens  of  the 
plants  from  Windsor,  at  once  recognized  as  representing  a  clearly  distinct  species,  were  dis- 
tributed as  Brodiaea  leptandra  Jepson,  before  their  identity  with  B.  californica  was  determined. 

While  B.  californica  may  well  have  been  re-collected  in  the  Sacramento  Valley  since  Hart- 
weg  obtained  the  type  specimen  in  1845,  we  have  no  records  to  that  effect.  It  would  rather 
seem  from  the  internal  evidence  that  Greene  had  no  specimens  of  this  species  before  him  when 
writing  his  diagnosis  of  Hookera  californica  in  "Genera  Confused  under  Brodiaea"  (Bull.  Cal. 
Acad.  2:1.36, — 1889),  a  suggestion  that  is  strengthened  by  the  fact  that  he  published  the  species 
later  as  new  under  the  name  Hookera  leptandra. 

Eefs. — Brodl\ea  californica  Lindl.  Jour.  Hort.  Soc.  Lond.  4:84,  fig.  (1849),  type  loc. 
nw.  Butte  Co.  (probably  near  the  present  settlement  of  Caiia),  HarUvrg  328;  cf.  Hartweg, 
Jour.  Hort.  Soc.  Lond.  3:221.  Hookera  leptandra  Greene,  Pitt.  1:74  (1887),  type  loc.  Calistoga, 
Farry. 

16.  B.  capitata  Benth.  Blue  Dicks.  (Fig.  50i,  j.)  Scape  erect,  i^  to  I14 
(or  2)  feet  high,  ending  in  a  head-like  umbel  of  4  to  10  flowers,  with  about  4 
dark  pnr]ile  or  metallic  bracts;  flowers  blue,  5  to  S  lines  long;  perianth-segments 
elliptic-ovate,  obtuse,  a  little  longer  than  the  tube ;  stamens  with  anthers  6 ;  fila- 
ments opposite  the  inner  perianth-segments  with  a  broad  membranous  wing 
extended  beyond  the  anthers  as  two  lanceolate  appendages;  stamens  oi)posite 
outer  perianth-segments  with  filaments  dilated  toward  the  base  only,  their  anthers 
less  than  XU  the  size  of  those  of  the  other  set ;  appendages  convergent  or  connivent, 
forming  a  corona  and  more  or  less  concealing  the  anthers. 

Very  connuon  on  hillsides  and  plains  through  the  Coast  Ranges.  Great  Valley, 
Sierra  Nevada  foothills  and  Southern  California.  Not  in  the  higher  mountains, 
and  rare  in  or  absent  from  the  deserts.  Southern  Oregon,  Arizona,  Lower 
California. 

In  height,  size  of  heads  and  shade  of  blue,  it  is  variable,  but  the  variations  are  of  slight 
taxonomic  importance.  "Next  to  Eschscholtzia,  Brodiaea  capitata  is  the  universal  flower  of 
the  State. ' ' — Edw.  R.  Barnard,  Chancellor  of  Salisbury  Cathedral,  England.  Also  called 
Cluster  Lily  and  Spanish  Lily,  Wild  Hyacinth  (San  Bernardino),  Nigger-toes  (Tulare  Co. "1. 
Indian  Lily  and  Nigger-babies  (Alameda  Co.),  Sugar-lump  (Sonoma  Co.),  Pigtails  and  Indian 
Head  (Lake  Co.),  and  Coquinito   (Tuhunga). 

Biol.  Note. — In  this  species  there  are  three  different  modes  of  eorm  reproduction  or 
rejuvenation. — A  new  corm  regularly  develops  on  top  of  the  old  corm  at  the  base  of  the  scape, 
and  replaces  the  old  corm  which  gradually  becomes  reduced  to  a  thin  fibrous  layer  (this  habit 
probably  occurs  in  other  species  of  the  section  or  genus).  From  the  base  of  the  corm  bulblets 
are  produced  in  considerable  numbers  on  rather  short  slender  offsets.  Further,  a  corm 
early  in  the  season  (Feb.)  often  produces  beneath,  vertically  or  laterally,  a  fleshy  fusiform 
structure  which  gives  rise  to  a  new  and  thus  more  deeply  seated  corm. 

Locs. — Yreka,  Butler;  Kneeland  Prairie,  Tracy  2674;  Buck  Mt.  (base  to  the  summit, 
5500  ft.),  Tracy:  Calistoga,  Jepson;  St.  Helena,  Jepson;  Vaeaville,  Jepson  5302;  Mt.  Tamal- 
pais,  Jepson  7560 ;  Berkeley,  Jepson ;  Monterey  and  Jolon  aec.  Eastwood ;  Pine  Ridge,  Fresno 
Co.,  Ball  <f-  Chandler  99;  Lloyd  Mdw.,  Kern  River,  Jepson  4894;  Rowen,  Tehachapi  Range, 
Jepson  6728;  Panamint  Mts.,  Jepson  6989;  Manzana,  Antelope  Valley,  Davy;  Santa  Monica, 
Barber;  Arroyo  Seeo,  Peirson  7;  Mt.  San  Jacinto,  Jepson  1299a;  Santa  Ana,  Alice  King; 
La  Mesa,  San  Diego  Co.,  Jepson  6685. 

Refs. — Brodiaea  capitata  Benth.  PI.  Hartweg.  339  (1857),  type  loc,  woods  near  Monterev, 
Sartireij  58;  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:203  (1893);  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2, 
101  (1911).  Hookera  capitata  Ktze.  Rev.  Gen.  2:712  (1891);  Jepson,  I.e.  ed.  1,  117  (1901). 
Dipterostemon  eapitatus  Rydb.  Bull.  Torr.  Club,  39:111  (1912). 

17.  B.  pulchella  Greene.  Ookow.  (Pig.  50k,  I.)  Scape  2  to  '31',  (or  even 
5)  feet  high,  often  flexuous ;  umbel  appearing  capitate  but  really  short-racemose, 
6  to  16-flowered,  subtended  by  3  to  5  ovate  subacuminate  bracts;  flowers  lavender- 
purple  or  blue-purple,  7  to  8  lines  long,  in  a  dense  head;  perianth-segments 
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spreading,  oblong,  shorter  or  longer  than  the  tube,  which  is  slightly  constricted 
at  apex;  anthers  3,  sessile;  staminodia  petaloid,  deeply  cleft,  surpassing  the 
anthers,  commonly  bearing  a  short  wholly  sterile  filament  in  the  notch. 

Open  hills  in  the  Coast  Ranges,  Alameda  Co.  to  Humboldt  Co.,  thence  easterl.y 
to  .Shasta  Co.  Far  north  to  Washington.  Common  iu  Humboldt  Co.,  mostly 
infrequent  iu  Alameda  Co.    Flowers  later  than  B.  eapitata. 

Biol.  Note. — The  three  anthers  are  very  flat  and  converge  or  approximate  around  the 
style  by  tlieir  edges.  The  cleft  staminode  is  revolute  so  as  to  form  a  cylinder  or  tube,  with 
the  cylinder  open  on  the  inside  in  such  a  way  as  to  receive  the  dehiscing  edges  of  a  pair  of 
anthers.  These  tubes,  into  which  the  pollen  is  shed,  form  the  only  entrances  to  the  nectarial 
portion  of  the  tube,  so  that  these  structures  seem  like  insect  adaptations.  We  have  never 
observed  insects  visit  this  species,  although  they  doubtless  do. 

Locs. — Alderney,  Marin  Co.,  Jcpson  8277 ;  Bolinas  Road  near  Manzanita,  A.  L.  Grant 
1210;  Berkeley  Hills,  Jepson;  Mt.  Diablo,  Jepson  7603;  Vacaville,  Jepson  679(3;  St.  Helena, 
Jepson;  Hubbard's  Sta.,  Humboldt  Co.,  Davy  5430;  Van  Duzen  River  Valley,  Tracy  2773; 
Fall  River  Sprs.,  Shasta  Co.,  Eall  #  Babcock  4192. 

Refs. — Brodiaea  pui.chella  Greene,  Bull.  Cal.  Acad.  2:133  (1886).  BooTcera  pulchella 
Salisb.  Parad.  Lond.  under  pL  98  (1806),  type  from  Cal.,  Mcnzics.  DicJwlostemma  pulchdlum 
Heller,  Muhl.  1:132  (1906).  Brodiaea  confjrsta  Smith,  Trans.  Linn.  Soc.  10:3,  t.  1  (1811), 
type  loc.  Vancouver  Isl.,  Mcnzics;  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  101  (1911).  Hoolera  con- 
gesta  Jepson  I.e.  ed.  1,  116  (1901).  Dipterostemoii  pulehellus  Rvdb.  Bull.  Torr.  Club  39:111 
(1912). 

18.  B.  multiflora  Benth.  Scape  8  to  24  inches  high,  somewhat  scabrous; 
umbel  capitate,  not  produced,  8  to  24-flowered ;  flowers  light  purple ;  perianth- 
tube  constricted  upwards;  staminodia  entire,  broad,  obtuse,  involute-cylindric, 
equaling  or  exceeding  the  anthers;  stamens  3,  rarely  6  in  retarded  flowers. 

Sierra  Nevada  foothills,  500  to  3500  feet,  Mariposa  Co.  north  to  Shasta  Co., 
thence  southerly-  iu  the  Coast  Ranges  to  Humboldt  Co.     Oregon.     June. 

Biol.  Note. — The  anthers  converge  or  approximate  in  the  center  around  the  style.  Tlie 
staminodia  are  involute-tubular  and  thus  make  3  cylindric  passages  leading  down  into  the 
corolla  tube,  but  formed  in  such  a  way  as  to  leave  a  slit  on  the  inner  side;  into  this  slit  the 
edge  of  each  pair  of  contiguous  anthers  project  and  dehisce. 

Loes. — Hazel  Green,  Mariposa  Co.,  Jepson.;  Crockers,  Big  Oak  Flat  road,  Jepson  8348; 
Confidence,  Tuolumne  Co.,  Jepson  7713 ;  Italian  Bar,  Tuolumne  Co.,  Jepson  6387 ;  Avery  Sta., 
Calaveras  Co.,  A.  L.  Grant;  Blue  Canon,  Placer  Co.,  Harriet  Walker  1276;  Quincy,  Jepson 
4146;  Bear  Valley,  Nevada  Co.,  Jepson;  Dixey  Mts.,  Lassen  Co.,  Baker  <j-  Nuitinff;  Redding, 
Heller  7862;  Yreka,  Butler  1361;  Cbico,  S.  M.  Austin  37;  Rosewood,  w.  Tehama  Co.,  Jepson; 
Hupa,  Cliandler  1310. 

Refs. — Brodiaea  MUXTirLORA  Benth.  PI.  Hartw.  339  (18o7),  i\-pe  loc.  Sacramento  Valley, 
Hartweg  274:  Hook.  Bot.  Mag.  t.  5989  (1872)  ;  Purdy,  Zoe,  1:101  "(1890).  Hookera  multiflora 
Britten,  Jour.  Bot.  24:51  (1886).    Dichelostemma  nmltifiorum  Heller,  Muhl.  2:15   (1905). 

19.  B.  volubilis  Baker.  Snake  Lily.  Twining  Brodiaea.  (Fig.  50m-o.) 
Scape  roughish,  2  or  3  feet  high  and  lax,  or  twining  over  bushes  and  attaining 
a  height  of  7  or  8  feet ;  leaves  1  or  li {_>  to  214  feet  long,  4  to  6  lines  broad,  carinate  ; 
umbel  short  and  dense,  18  to  30-flowered ;  pedicels  V2  to  1  inch  long;  ]3erianth 
rose-red  or  pinkish,  6  to  S  lines  long;  tube  3  to  4  lines  long  and  broad,  6-angled, 
the  angles  produced  into  sacs  somewhat  above  the  middle ;  segments  rotate,  their 
tips  recurved  ;  stamens  3,  inserted  on  the  throat  oppoi5ite  the  inner  segments,  their 
filaments  short,  with  lanceolate  appendages  nearly  or  quite  as  long  as  the  anthers  ; 
staminodia  3,  opposite  the  outer  segments,  ligulate,  emarginate. 

Mostly  open-brush  slopes:  Sierra  Nevada  foothills,  Butte  Co.  to  Tulare  Co., 
500  to  2500  feet ;  inner  north  Coast  Range. 

Locs. — Sierra  Nevada:  Berry  Caiion,  se.  of  Chico,  Heller  5499;  Auburn,  Sonne  12;  New 
York  Ravine,  Eldorado  Co.,  K.  Brandegee;  Vallecito,  Calaveras  Co.,  A.  L.  Graiit;  Columbia, 
Jepson  6345;  Wawona,  Jepson  8385;  Pine  Ridge,  Fresno  Co.,  Eall  ^  Cluindler  80;  Kaweah 
River,  Hopping  25.  Inner  North  Coast  Range:  Gates  Caiion,  Vaca  Mt.s.,  Jepson  555;  Napa 
Valley;  Zeni  Zem,  ne.  Napa  Co.,  Jepson  9048;  Kelseyville  ace.  Eastwood. 

Befs. — Brodiaea  volubilis  Baker,  Jour.  Linn.  Soc.  11:377  (1871);  Curran,  Bull.  Cal. 
Acad.   1:149    (1885);    Greene,   Bull.   Cal.   Acad.   2:130    (1886).     Macroscapa   volubilis   Kell. 
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Pacific  3:132  (185i),  type  loc.  Calaveras  Co.,  Wm.  A.  Davidson.  Hookera  volubilis  Jepson, 
FI.  W.  Mid.  Cal.  ed.  1,  116  (1901).  Dichelostemma  volubilis  Heller,  Bull.  S.  Cal.  Acad.  2:65 
(1903).  StrophoUrion-  calif ornitnim  Torr.  Pac.  R.  Rep.  4:149,  pi.  23  (1856),  type  loe.  Knight's 
Ferry,  Bigelow.  Brodiaea  califoniica  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  101  (1911)  (not  Lindl.). 
The  final  test  for  the  acceptance  of  the  specific  name  volubilis  as  the  first  designation  of 
this  species  rests  upon  the  argument  that  Maeroscapa  volubilis  Kell.  was  adequately  published, 
first  because  tiie  ' '  Pacific ' '  was  a  legitimate  medium  of  publication,  being  a  weekly  magazine 
of  "religion,  education  and  general  intelligence,"  paged  in  sequence  for  the  whole  volume 
(and  not  as  a  newspaper  paged  afresh  for  each  issiie),  and  secondly  that  the  species  was 
technically  characterized  in  full. 

20.  B.  ida-maia  CTi-eene.  Fire-cracker  Plant.  Scape  slender,  erect,  1  to 
3  feet  high,  bearing-  an  timbel  6  to  12  (or  23)-flowered,  its  pedicels  %  to  l^/^ 
inches  long;  flowers  pendulous,  erect  after  anthesis;  leaves  linear;  perianth-tube 
scarlet,  persistent,  broadly  tubular,  slightly  6-saccate  at  the  truncate  base,  slightly 
constricted  above,  1  to  I14  inches  long;  segments  chrome-green,  short,  erect  or 
sometimes  reflexed  or  revolute,  erect  in  age,  2  to  3  lines  long ;  stamens  3,  inserted 
on  the  throat  opposite  the  inner  segments,  their  filaments  very  short  and  broad  ; 
anthers  innate;  staminodia  3,  white;  capsule  triangular-ovate,  acuminate,  its  stipe 
2  or  3  lines  long:  seeds  angular,  black. 

Wooded  footliills  and  mountain  slopes  from  ilarin  Co.  to  Shasta  and  Siskiyou 
COS.,  1000  to  4000  feet.    July.    A  showy  and  curious  species. 

Biol.  Note. — An  apparent  hybrid  between  B.  ida-maia  and  B.  pulehella  was  found  at 
Buck  Mt.,  Humboldt  Co.,  ace.  J.  P.  Tracy.  B.  ida-maia  differs  from  most  other  Brodiaeas  in 
propagating  by  slender  offsets  from  the  corm,  and  from  all  others  in  its  pendulous  flowers, 
scarlet  perianth  and  strongly  revolute  perianth-segments.  Plants  with  the  flowers  all  yellow 
have  been  found  in  the  hills  east  of  Eureka  by  Carl  Purdy. 

Locs. — Elk  Mt.,  Lake  Co.,  Jepson;  Comptche,  H.  A.  Walker  335;  Cahto,  Mendocino  Co., 
Davy  6615:  South  Fork  Eel  River,  Lake  Co.,  Jepson;  Buck  Mt..  Tracy  4227;  Brannan  Mt., 
Tracy  3438;  Three  Creeks  to  Redwood  Creek,  Jepson  2132;  Higliland  Mine,  Siskiyou  Co., 
Butler  889;  between  Anderson  and  Olinda,  aec.  Alma  Ames. 

Refs. — Brodiaea  ida-maia  Greene,  Pitt.  2:250  (1892).  Brevoortia  ida-maia  Wood,  Proe. 
Acad.  Phila.  20:173  (1868),  type  loc.  Trinity  Mts.,  Shasta  Co.,  Wood.  Brevoortia  coccinea 
Wats.  Proe.  Am.  Acad.  14:239 "( 1879)  ;  Baker,  Card.  Chron.  20:687,  fig.  118  (1896).  Dichelo- 
stemma ida-maia  Greene,  Man.  Bay  Beg.  318  (1894). 

21.  B.  venusta  Jepson  n.  comb.  Similar  to  B.  ida-maia  but  the  perianth 
rose-purple,  constricted  under  the  segments;  staminodia  pinkish,  longer  than  the 
anthers. 

Mendocino  Range.    Little  known ;  in  great  need  of  further  study. 

Loc. — Near  Orrs  Hot  Sprs.,  Helen  Bergfried. 

Refs. — Brodiaea  venusta  Jepson.  Brevoortia'  venusta  Greene,  Pitt.  2:230  (1892),  do- 
scribed  from  a  cultivated  plant,  its  geographic  origin  unknown.  Mr.  Carl  Purdy  considers 
it  to  be  a  hybrid  between  B.  ida-maia  and  B.  congesta  (cf.  Pitt.  2:249).  It  is  to  be  inferred 
from  his  note  that  it  also  occurs  near  Cahto. 

Bessera  Schult.  Scape  from  a  tunicated  bulb  and  bearing  a  few-flowered 
umbel.  Stamens  6,  inserted  on  the  throat  of  the  6-cleft  perianth,  the  filaments 
united  above  the  middle  into  a  tube  with  erect  bifid  lobes  alternate  with  the 
anthers.  Style  1.  Capsule  3-angled.  B.  breviflora  Jepson  n.  comb.  {Andro- 
strphium  brcviflnrum  Wats.  Am.  Nat.  7:303, — 1873,  type  loc.  s.  Utah,  Thomp- 
son). Flowers  light  purple. — Fort  Moliave,  Arizona,  Cooper,  and  therefore  to 
be  expected  within  our  limits. 

17.     CALOCHORTUS  Pur.sh.    Mariposa  Lily 

Stem  fi-om  a  membranous-coated  corm.  Leaves  narrow,  the  basal  solitary  or 
rarely  2,  the  cauline  few.  Flowers  .showy,  white,  yellow,  lilac  or  bluish,  borne 
terminally  on  the  stem  or  branches  or  in  an  umbellate  fascicle.  Perianth  de- 
ciduous, the  segments  distinct  and  often  concave.  Sepals  lanceolate,  greenish 
or  colored.  Petals  for  the  most  part  broadly  cuneate-obovate  and  usually  bearing 
near  the  base  a  conspicuous  gland,  either  on  the  .surface  or  depressed  in   an 
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excavation  or  pocket.  Stamens  6,  on  the  base  of  the  segments.  Ovary  triquet- 
rou.s ;  stigmas  sessile,  recurved,  persistent.  Capsule  elliptical  or  oblong,  mem- 
branaceous, 3-angled  or  winged,  commonly  sejitieidally  dehiscent.  Seeds  numer- 
ou.s,  in  2  rows  in  each  cell,  somewhat  flattened. — West  American  genus  of  about 
35  species,  in  California  occurring  in  all  mountain  ranges,  but  absent  from  the 
Colorado  Desert,  and  mainly  or  wholly  absent  from  lower  altitudes  in  the  ]\Iohave 
De.sert  and  mainly  absent  from  the  floor-like  plains  of  the  Sacramento  and  San 
Joaquin  valleys,  i.e.,  occurring  only  in  restricted  localities.  (Greek  kalos,  beau- 
tiful, and  chortos,  grass,  in  allusion  to  the  flowers  and  gra.ss-like  leaves.) 

Bibliog. — Douglas,  D.,  An  Account  of  the  Species  of  Calochortus  (Trans.  Hort.  Soc.  Lond. 
7:275-280,-1830).  Davidson,  A.,  Cal.  Field  Notes:  Calochortus  (Eryth.  2:1-2,  27-30,— 
1894).  Parish,  S.  B.,  Variations  of  Calochortus  venustus  (Zoe,  3:352-354,— 1892)  ;  The  S. 
Cal.  Species  of  Calochortus  (Bull.  S.  Cal.  Aead.  1:102-106,  120-125,-1902).  Hansen,  Geo., 
Probable  Hybridization  in  Calochortus  (Erythea  2:52, — 1894);  Calochorti  in  the  Sierra 
Nevada  (I.e.  7:13-15,-1899).  Purdy,  C,  Revision  of  the  Genus  Calochortus  (Proc.  Cal.  Acad, 
ser.  3,  2:107-149,  pis.  1.5-19,-1901).  Piper,  C.  V.,  Notes  on  Calochortus  (Bull.  Torr.  Bot. 
Club,  33:537-540,-1906).  Masters,  M.  T.,  Calochortus  pulchellus  (Gard.  Cliron.  34:133^, 
figs.  52,  53,-1903). 

A.    Flowers  open-campanulate,  these  and  the  capsules  erect;  sepals  ovate-lanceolate;  petals 
1  to  2  inches  long;  capsule  ovoid-attenuate,  or  oblong  to  linear. 

1.  Gland  surface  densely  Imirj/;  Vasal  leaves  1  or  S  to  4,  linear,  channeled,  shorter  than  the 

stem  (except  in  occasional  dwarfs  of  nos.  S,  S  and  lH). 
a.  Gland  not  depressed,  without  mcmhrane  or  scales. 
Hairs  of  gland  linear,  entire. 

Capsule  ovoid-attenuate  or  oblong;  gland  oval,  surrounded  or  surmounted  by  a  dark  blotch. 
Capsule  oblong,  obtuse,  flowers  cream  to  lilac ;   gland  surrounded  by  a  dark  purplish 

maroon  blotch 1.     C.   catalinae. 

Capsule  ovoid,  attenuate. 

Stems  sinuous,  often  straggling  over  the  ground 2.     C.  flexuosns. 

Stems  straight  or  straightish,  erect. 

Flowers  lilac  or  purplish  to  white,  reddish  brown  about  the  gland.. ..3.     C.  pahneri. 
Flowers  white  or  bluish-purple  tinged,  the  petals  yellow  at  base,  a  purple  spot 

above  the  gland 4.     C.   leichtHnii. 

Capsule  ovoid-linear  or  linear;  petals  ornately  penciled  or  blotched;   gland  shape  varying, 
oval,  transverse  oblong,  lunate  or  doubly  lunate. 

Flowers  yellow,  rarely  white;  gland  transverse,  lunate,  broadly  linear  or  oblong 

5.     C.  luteus. 
Flowers  creamy  white  to  purple,  rarely  yellow;   petals  usually   oeulated;    gland   oval, 

roundish  or  quadrate 6.     C.  venustus. 

Hairs  of  the  gland  with  swollen  and  knobbed  or   fungoid-stellate  tips;    gland  circular,   oval 

or    irregularly    fan-shaped ;    sepals    broadly    searious-margined ;    capsule    linear, 

dense-walled. 

Gland  oval  with  definite  outline  or  absent,  its  hairs  with  swollen  stellate  tips. .7.   C  splendens. 

Gland  spreading  with  irregular  outline,  its  hairs  broadly  clavate,  lmobbed....8.    C.  invenustus. 

h.  Gland,  depressed,  surrounded  hy  a  more  or  less  continuous  laciniate  memirane ;  capsule  linear, 

dense-walled. 
Gland  not  circular. 

Gland  oval,  its  membrane  generally  not  continuous;  petals  dingy  white  to  lurid  purple,  not 

persistent 9.      C.    nuttallii. 

Gland   obcordate,   its  membrane  continuous;   petals  purple-lilac,   persistent   until  maturity 
of  fruit 10.     C.   macrocarpus. 

Gland  circular,  its  membrane  continuous. 
FloAvers  yellow;  stems  tall. 

Authers  reddish  brown;  petal  hairs  clavate 11.     C.  clavatus. 

Anthers  yellow;   petal  hairs  slender 12.     C.  concolor. 

Flowers  vermilion;  stem  very  low 13.     C.  Vennedyi. 

2.  Gland  surface  naked  or  with  a  few  scattered  liairs;  gland  circular  to  oblong,  depressed  in 

a  poclcet,  bearing  a  dense  border  of  linear  hairs;  hairs  of  the  petals  arising  from  a  snwll 
dark  spot,  and  of  a  different  or  darker  hue  than  the  main  petal  color:  corm  thickly 
covered  with  several  coats  of  dark  brown  fibres;  basal  leaf  one,  broadly  lanceolate- 
acuminate;  oauline  leaves  broad,  acuminate. 
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Flowers  orange-eolor  to  lemon-yellow;  petals  fringed  or  serrate. 

Petals  broadly  fan-shaped,  the  margins  fringed  or  serrate 14.     C.  weedii. 

Petals  ovate,  generally  blaek-tipped,  much  shorter  than  the  sepals,  the  margins  long-fringed. 

15.  C.  ohispoensis. 
Flowers  lilac  or  lilac-purple;  petals  neither  fringed  nor  serrate 16.     C.  plummerae. 

B.  Flowers    closed-campanulate    (or   subglobose) ;    flowers    and   capsules   nodding;    petals 

strongly  incurved  or  arched,  the  gland  deeply  pocketed  and  transversely  crested 
or  bearded;  basal  leaf  solitary. 
Petals   yellow,   the   margins   fimbriate;    gland   pocket   hidden   by   long   hairs   borne    in    2   or    3 

more  or  less  regular  rows  on  the  upper  fold  of  the  pocket 17.     C.  pulchelUis. 

Petals  white  to  pale  pink  or  rose,  the  margins  entire;  gland  lunate,  pocketed,  with  4  transverse 
imbricate   scales 18.      C.    albus. 

C.  Flowers  campanulate,  erect  or  ascending,  the  capsules  usually  nodding;  gland  shallow 

to  moderately  pocketed,  covered  from  below  by  a  narrow  fringed  scale  and  crested 
above  (except  in  C.  nudus)  by  short  hairs  or  scales;  claw  of  petal  below  the  scale 
often  more  or  less  glandular;  basal  leaf  solitary,  conspicuously  long,  surpassing  the 
inflorescence. 

Petals  obovate,  mostly  acute,  hairy  all  over;  gland  proper  (excluding  the  more  or  less  glandular 
claw  of  petal  below  the  scale)  from  moderately  curved  or  lunate  to  horseshoe-shaped, 
but  always  concave  on  its  lower  margin;  anthers  lanceolate-acute. 

Petals  yellow,  or  brownish,  the  hairs  all  yellow 19.     C.  monophyllus. 

Petals  white  to  purplish  blue,  the  hairs  on  lower  half  usually  blue,  on  upper  half  white 

20.  C.  caeruleus. 
Petals  fan-  or  wedge-shaped,  truneatish  or  roimded,  naked,  or  hairy  only  near  the  gland;  gland 
proper  straight  or  nearly  so  in  no.   21,  in  nos.   22  to  24   saucer-shaped  to   bowl-shaped 
in  outline  and  always  convex  on  the  lower  margin;   anthers  linear  to  oblong   (or  nar- 
rowly eliptic),  acute  or  obtuse. 
Petals  white;  capsules  nodding. 

Petals  naked;  anthers  linear;  Sierra  Nevada 21.     C.  nuchis. 

Petals  hairy  about  the  gland;  anthers  short  oblong;  Bay  region 22.     C.  umhellatus. 

Petals  lilac. 

Petals  finely  denticulate,  hairy  on  lower  third;  capsules  nodding 23.     C.  uniflorus. 

Petals  entire,  a  very  few  scattered  hairs  above  the  gland;  capsules  usually  erect 

24.     C.  grcenei. 

1.  C.  catalinae  Wats.  Stem  commonly  branched,  1  to  2  feet  high;  sepals 
green,  shorter  than  the  jietals;  petals  eiineate,  longer  than  wide,  rounded  at  sum- 
mit, white  tinged  with  lilac,  or  lilac  or  light  purple,  a  large  ovate  purplish  maroon 
spot  at  base  surrounding  the  gland ;  gland  oblong,  covered  with  dark  hairs ; 
anthers  obtuse,  pinkish,  shorter  than  the  filaments:  capsule  oblong,  obtuse,  1  to 
2  inches  long,  4  to  5  lines  wide ;  seeds  very  numerous,  white,  thin,  minutely  pitted, 
2  lines  in  diameter. 

Coast  of  Southern  California,  local  from  Santa  Barbara  Co.  to  Los  Angeles 
Co.,  and  common  on  the  Santa  Barbara  Islands.    Very  constant  in  coloration. 

Locs. — Santa  Inez  Mts.,  aec.  Abrams;  Santa  Paula,  Cohb  134;  Santa  Monica  Mts.,  Sail 
3263;  Casitas  Pass,  Hall  3137;  Glendora,  Braunton  208;  Avalon,  Traslc. 

Eefs. — Calochortus  cat.vlinae  Wats.  Proc.  Am.  Acad.  14:268  (1879),  type  loc.  Santa 
Catalina  Isl.,  Schumacher;  Davidson,  Erythea,  2:2  (1894).     C.  lyonii  Wats.  I.e.  21:4.55  (1886). 

2.  C.  flexuosus  Wats.  Stem  slender,  remarkably  sinuous,  weak,  commonly 
straggling  over  the  ground  ;  sepals  greenish  with  a  deep  purple  spot ;  petals  with 
numerous  striae,  truneatish  at  apex,  deep  purple  (rarely  white),  with  variable 
bands  or  spots ;  gland  and  its  hairs  like  C.  palmeri. 

Death  Yalle.y  region.     East  through  .southern  Nevada  to  southern  Utah. 

Loes. — Argus  Mts.,  ace.  Jones  in  litt.  Bighorn  Cafion,  Grapevine  Mts.,  Nev.  (near  Cal. 
line),  CoviUe  4-  Funston  978. 

Kefs. — Calochortus  Fi.exuosus  Wats.  Am.  Nat.  7:303  (1873),  type  loc.  s.  Utah,  Tlwmp- 
son;  Gov.,  Contrib.  U.  S.  Nat.  Herb.  4:204  (1893).  C.  cmnosus  Nelson,  Bot.  Gaz.,  47:425 
(1909),  type  loc.  Las  Vegas,  Nev.,  Gooding  2323. 
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3.  C.  palmeri  Wats.  {Fig.  51a.)  StPiiis  4  to  1*2  inches  high,  slightly 
hraiiehetl,  not  bulbiferoiis  at  ba.se ;  sepals  purplish-sti-iatcd,  obloug,  acuminate, 
the  tip  recurving;  petals  broadly  cuneate,  rounded  at  apex,  sometimes  apiculate, 
inirple,  purple-striated,  reddish-brown  about  the  glan<l,  sparsely  white-hairy  ex- 
cept on  upper  part ;  gland  oval  to  obloug,  densely  tufted ;  hairs  a  little  4-sided, 
and  narrowly  winged  at  the  angles;  anthers  oblong,  obtuse. 

Local  in  moist  alkaline  spots:  borders  of  the  Mohave  Desert  near  the  bases 
of  the  San  Gabriel  and  San  Bernardino  mountains.    May. 

Locs. — Twenty-nine  Palms,  T.  Brandcgce;  Kabbit  Springs,  Jepson  5940;  Lancaster,  K. 
Brandegee. 

Var.  paludicolus  Jepson  &  Ames  n.  comb.  Sepals  yellowish  inside  with  conspicuous  oblong 
brown  spots;  petals  rose  to  pale  pink. — Meadows,  Bear  Valley,  San  Bernardino  Mts.,  (>500  feet. 

Var.  dunnii  Jepson  &  Ames  n.  comb.  Stems  1  to  2  feet  high;  sepals  with  white-scarious 
margins,  sometimes  with  a  black  or  reddish-brown  blotch  near  the  base;  petals  white  with  a 
brown  transverse  band  crowning  the  gland. — Local  in  the  interior  arid  mountains  of  San  Diego 
Co.:  Julian,  ace.  Purdy;  Deseanso,  T.  Brandtgrr. 

Befs. — C.VLOcnoRTUS  palmeri  Wats.  Proc.  Am.  Acad.  l-l:2fi(;  (1879),  type  coll.  by  Palmer 
(no.  527)  at  the  head  of  the  Mohave  River,  probably  at  Los  Flores  Rancho  ace.  Parish,  Bull. 
S.  Cal.  Acad.  1:122  (1902).  6".  striatus  Parish,  I.e.  type  loc.  Rabbit  Sprs.,  Mohave  Desert, 
Parish.  Var.  p.UjUDIC0lus  Jepson  &  Ames.  C.  paJudicoJa  Davidson,  Bull.  S.  Cal.  Acad.  9:53 
(1910),  type  loc.  Bear  Valley,  San  Bernardino  Mts.,  Davidson  2171.  Var.  dunnu  Jepson  & 
Ames.  C.  dunnii  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:147  (1901),  type  loc.  Julian,  San  Diego 
Co.,  G.  IF.  Dunn. 

4.  C.  leichtlinii  Hook.  (Fig.  51b-d.)  Stem  erect,  varying  from  2  inches 
to  nearly  2  feet  high,  with  an  oblong  bulblet  at  the  base ;  basal  leaf  narrowly 
linear,  exceeding  the  stem  only  in  dwarf  plants;  sepals  smoky  blue  outside,  inside 
yellowish,  scarious  margined,  shorter  than  the  petals ;  petals  obovate-cuneate,. 
rounded  at  the  summit,  white  (or  less  commonly  purplish)  with  yellow  base  and 
a  smokv  blue  or  inky  spot  above  the  gland;  gland  small,  oval,  thickly  covered 
with  yellow  linear  hairs  and  with  some  loose  hairs  immediately  around  the  gland  ; 
anthers  oblong,  obtuse,  slightly  sagittate  or  after  dehiscence  strongly  so. 

Common  in  the  Sierra  Nevada  from  Shasta  Co.  south  to  Tulare  Co.,  5000  to 
7500  feet.    June-July.    Petals  %  to  I14  inches  long. 

Tax.  Note. — This  species  is  distinguished  from  the  genuine  C.  nuttallii  Torr.  of  the  Great 
Basin  region  by  the  absence  of  any  membrane  surrounding  the  gland,  by  the  uniformly  linear 
hairs  on  the  surface  of  the  gland,  which  are  never  laeiniate  tipped,  by  the  thinner-walled  more 
ovoid  capsule,  and  by  the  sagittate  anthers.  After  dehiscence  the  4  anther  valves  spread  from 
the  base  in  pairs  (one  valve  from  each  cell)  and  the  anthers  become  strongly  sagittate. 

Locs. — Pine  Creek,  Lassen  Co.,  Baker  4"  Nutting;  Mill  Creek  Canon,  Tehama  Co.,  Hall  4~ 
Babcock  4355;  Jameson  Creek,  Plumas  Co.,  Hall  9311;  Webber  Lake,  Sierra  Co.,  S.  B.  Doten; 
Donner  Lake,  Sonne;  Sonora  Pass,  A.  L.  Grant;  Belle  Mdw.,  Tuolumne  Co.,  Jejison  6471; 
Yosemite,  Jepson  4251;  Lake  Merced,  Jepson  3212;  Huntington  Lake,  Fresno  Co.,  A.  L.  Grant; 
Long  Mdw.,  Tulare  Co.,  Jepson  734. 

Refs. — Calochortus  leichtlinii  Hook.  Hot.  Mag.  t.  5862  (1870),  type  loc.  Sierra  Nevada, 
Boezl;  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:148  (1901).  C.  nuttallU  T.  &  G.  Pac.  R.  Rep.  2:124 
(1855),  tvpe  loc.  Noble  Pass,  Shasta  Co.,  Snijdcr  (not  C.  nuttallii  Torr.).  Var.  suhalpUius 
Jones,  Co'ntrib.  12:78  (1908),  the  form  of  high  altitudes   (not  C.  subalpinus  Piper,  1906). 

5.  C.  luteus  Dougl.  Yellow  M.\biposa.  (Fig.  51e.)  Stem  erect,  slender, 
often  branching,  Vi;  to  1  or  2  feet  high ;  bulblets  enclosed  within  radical  sheath 
of  stem ;  basal  leaves  linear,  1  to  3  lines  wide ;  sepals  yellowish  within ;  petals 
fan-shaped,  as  long  as  broad.  %  to  2  inches  long,  yellow  or  orange,  rarely  white, 
with  or  u.sually  without  a  central  brown  blotch  but  with  horizontal  series  of 
vertical  pencilings  radiating  from  gland  to  center  of  petal ;  gland  transverse, 
broadly  linear  or  lunate,  usually  not  reaching  quite  to  edges  of  petal,  densely 
hairy,  with  ascending  matted  yellow  hairs ;  hairs  below  middle  of  petal  few  and 
scattering;  capsule  linear-oblong,  1^4  to  1%  inches  long. 

Foothills  and  low  rolling  gravelly  or  dry  land :  Coast  Ranges  from  Mendocino 
Co.  south  to  San  Luis  Obispo  Co. ;  borders  of  the  Sacramento  and  San  Joaquin 
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Fig.  51.  a,  Calochortus  palmeri  Wats.,  hair  from  inland,  X  18.  6,  C.  leichtlinii  Hook.; 
petal,  XI;  c,  gland,  X2;  d,  stamen,  X  2.  c,  C.  luteus  Dougl.,  petal,  X  1.  /,  var. 
OCULATUS  Wats.,  petal,  XI;  ff,  another  petal  form,  X  1.  7i,  var.  vesta  Jepson,  petal, 
X  1.     i,  C.  VEN'USTUS  Dougl.,  flower,  X  1 ;  j,  petal,  X  1. 


Fig.  52.  a,  C.U.OCHORTUS  splendens  Dougl.,  gland,  X  7;  b,  liair  from  gland, 
X  18;  e,  stamen,  X  1.  d,  C.  invenustus  Greene,  petal,  X  3;  c,  hair  from 
gland,  X  18;  /,  stamen,  X  3.  g,  C.  nutt.vllii  Torr.,  petal,  X  3;  7i,  hair  from 
gland,  X  18;  i,  stamen,  X  3;  j,  stamen  after  dehiscence  of  anther,  X  3.  The 
glands  in  this  genus  generally  bear  glandular  processes,  hero  for  convenience 
called  hairs,  which  are  of  great  importance  for  specific  difEereutiation.  They 
are  described  for  the  first  time  in  this  work  and  are  in  many  cases  illustrated 
by  figures. 
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valleys ;  and  in  the  Sierra  Nevada  foothills,  mostly  below  1800  or  2500  feet.  May- 
June.  The  most  abundant  species;  extremely  variable  in  color  and  markings; 
commonly  in  the  hardest  gravel-packed  soil. 

Locs. — Windsor,  Sonoma  Co.,  Jcpsnn  765fi;  Crystal  Sprs.,  San  Mateo  Co.,  Eastwood;  Los 
Gatos,  EeUcr  7387;  San  Luis  Obispo  Co.,  Jihoda  Beed;  Monterey  Co.,  Purdy.  We  have  seen 
no  specimens  from  Southern  California.  Tlie  following  are  color  forms:  Var.  citrinus  Wats., 
whole  petal  orange-yellow  with  a  central  brown  spot. — North  Coast  Ranges  to  Sierra  foothills : 
Bear  Valley,  w.  Colusa  Co.,  Jepson,  8969  (dark  purple  eye-spot,  gland  crescent-shaped),  9012 
(black  eye  in  a  spot  of  orange,  gland  half  moon-shaped)  ;  Howell  Mt.  foothills,  Jepson  2-1.32; 
Vacavillo,  Jepson  424.5;  Sacramento,  Shocldey  397;  Jackass  Hill,  Tuttletown,  Wm.  Grant. 
Var.  oculatus  Wats.  (Fig.  51  f.  g)  ;  petals  white  6r  cream  with  a  central  round  or  transverse 
brown  spot  bordered  with  yellow. — North  Coast  Ranges  (ace.  Purdy)  to  the  Sierra  foothills: 
Redding,  Heller  784.5;  Columbia,  Belen  OHkey ;  Jones  Sta.,  Middle  Tuolumne  River,  A.  L. 
Grant  836;  Dunlap,  Fresno  Co.,  Jepson  2755. 

Var.  vestae  Jepson  n.  comb.  (Fig.  51h.)  Petals  pure  white  above  the  purple  brown  eye- 
spot,  heavily  penciled  between  the  eye-spot  and  the  gland;  gland  very  narrow,  extending  in  a 
long  arching  curve  from  side  to  side  of  the  petal  and  notched  or  as  if  interrupted  at  the 
summit  of  the  arch  (that  is  "doubly  lunate"). — Blue  adobe  soil,  interior  Sonoma  Co.  to 
Humboldt  Co. 

Locs. — Anderson  Valley,  ace.  Purd'j;   Larribee  Creek,  Tracy  4713;   Buck  Mt.,   Tracy  4513. 

Rcfs. — C.^LOCHORTUS  LUTEUS  Dougl. ;  Lindl.  Bot.  Reg.  t.  1567  (1833),  tvpe  from  Cal., 
Dmtglas;  Wats.  Proe.  Am.  Acad.  14:265  (1879);  Bot.  Cal.  2:175  (1880);  Jepson  Fl.  W.  Mid. 
Cal.  112  (1901).  Var.  citrinus  Wats.  I.e.  C.  venustus  Dougl.  var.  citrinus  Baker,  Jour.  Linn. 
Soe.  Bot.  14:310  (1874),  type  from  Cal.,  Bridges  284.  Var.  oculatus  Wats.  I.e.  Var.  vestae 
Jepson.  C.  venusiu.s  var.  vesta  Purdv  in  Bailey,  Cycl.  Am.  Hort.  1:221  (1902).  C.  vesta 
Wallace,  Gard.  Chron.  ser.  3,  18:14  "(1895);  Purdy,  Proc.  Cal.  Acad.  ser.  3  (Bot.),  2:139 
(1901),  type  loc,  Ukiah  Valley,  Purdy. 

6.  C.  venustus  Dougl.  White  M.\riposa.  (Fig.  51i,  j.)  Stem  erect,  stiff, 
usually  hraiiehiiig,  4  to  10  inches  or  up  to  2  or  4  feet  high,  1  to  4-flowered ;  bulb- 
let  at  base  uisually  1 ;  petals  broadly  cuneate-obovate,  1  to  1%^  inches  broad,  1  to 
21/0  inches  long,  white,  varying  to  pale  rose-color  or  lilac,  with  a  red-brown  eye- 
spot  above  the  gland,  frequently  penciled  toward  the  base,  and  often  with  a 
transversely  oblong  rose-colored  blotch  near  the  apex ;  gland  roundish,  or  quad- 
rate, densely  matted  with  short  hairs,  a  few  scattered  hairs  near  the  gland ; 
capsule  linear,  2  to  Sli  inches  long. 

Frequent  in  light  sandy  or  alkaline  soil:  Coast  Eanges  from  Mendocino  Co. 
south  to  Los  Angeles  Co. ;  borders  of  the  Sacramento  and  Sau  Joaquin  valleys ; 
Sierra  Nevada  foothills  and  up  to  2500  or  even  5000  feet.    June-July. 

Quite  constant  in  the  shape  of  the  gland  and  infinitely  variable  in  its  color  markings.  One 
finds  hillslopes  in  the  Sierras,  dotted  with  hundreds  of  individuals,  but  no  t\vo  flowers  exactly 
alike  in  the  details  of  the  color  pattern. 

Locs. — Tejon  Pass,  Hall  6265a;  Ojai  Valley,  Olive  Thacher;  San  Luis  Valley,  Summers 
844;  Paso  Robles,  Purdy;  Gilroy,  Jepson;  Coyote  Creek,  Santa  Clara  Co.,  Jepson;  Niles, 
Jepson;  Mt.  Diablo,  Jepson  7571;  Vacaville,  Jepson;  Round  Valley,  Mendocino  Co.,  Wester- 
man;  Morley's  Sta.,  Shasta  Co.,  Baker  4'  Nuitinp ;  Murphy,  A.  L.  Grant;  Columbia,  Jepson 
6346,  Helen  GiJkey;  Linden,  San  Joaquin  Co.,  Gunnison;  Hamilton's,  Mariposa  Co.,  A.  L. 
Grant;  Eight  Mile,  Wawona  Road,  Jepson  4294;  Miami  Lodge,  Mariposa  Co.,  Jepson  8398; 
Cascada,  Fresno  Co.,  A.  L.  Grant  (petals  bronze  color)  ;  Greenhorn  Range,  Hall  4"  Babcock  5064. 

Refs. — Calochortus  ventjstus  Dougl.;  Benth.  Trans.  Hort.  Soc.  Lond.  ser.  2,  1:412,  pi.  15, 
fig.  3  (1835),  type  from  Cal.,  Douglas;  Jepson,  Fl.  W.  Mid.  Gal.,  Ill  (1901).  Var.  PUR- 
purascens  Wats.  Proc.  Am.  Acad.  14:266  (1879),  "petals  deep  lilao  or  purplish  with  similar 
markings." — Kern  Co.  Var.  sulphureus  Purdy,  Proe.  Cal.  Acad.  ser.  3,  2:141  (1901),  petals 
light  yellow,  oculated. — Newhall  and  Alcalde. 

7.  C.  splendens  Dougl.  Lilac  IMariposa.  (Fig.  52a-c.)  Stem  erect.  1  to 
2  feet  high  :  si'|ials  with  a  small  purplish  black  spot  at  the  base ;  petals  fan-shaped, 
clear  lilac  with  long  .scattered  hairs  on  the  lower  third  oi*  fourth;  gland  small, 
round  or  oval,  situated  very  low  on  the  base  of  the  petal  or  sometimes  absent ; 
gland  surface  covered  with  broad  hairs  whose  expanded  fungoid  stellate  tips 
form  a  dense  mass;  capsule  narrowly  linear,  IV2  to  2  inches  long. 
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Coutra  Costa  and  Monterey  cos.  southward  to  San  Diego  Co.  Common  on 
half-open  or  bushy  hills  or  mesas.    May.    Petals  IVs  to  1%  inches  long. 

Locs. — Mt.  Diablo,  Jepson  8326;  Carmel  River  Valley,  Ferguson-  2.53;  "Waltham  Creek,  San 
Carlos  Range,  Jepson-  2659;  Ataseadero,  Brewer  507;  Cajon  Pass,  Jepson  C099;  e.  San  Bernar- 
dino Valley,  Jepson  5544:  Riverside,  Jepson  1228;  San  Timoteo  Canon.  Jepson  6081;  San 
Jacinto  Caiion,  Hall  2014;  Santa  Ana  Mts.,  Alice  King;  San  Diego,  T.  Brandegce. 

Ref. — Calochortl'S  splendens  Dougl.;  Benth.  Trans.  Hort.  Soe.  Lond.  ser.  2,  1:411, 
pi.  15,  fig.  1  (1835),  type  from  Cal.,  Douglas. 

S.  C.  invenustus  Greene.  (Fig.  32d-f.')  More  slender  and  shorter  than  C. 
splendens;  stems  8  to  12  inches  liigh,  bulblet-bearing  at  the  base;  petals  smaller, 
the  scattered  hairs  short;  gland  irregular,  spreading,  fan-shaped;  gland  hairs 
cylindrical  or  subclavate  with  knobbed  sides,  not  expanded  stellate. 

Moist  spots,  plateau  valleys  iu  the  mountains  bordering  on  the  west  the  desert 
region  of  Southern  California,  4000  to  6500  feet ;  somewhat  rare.    May. 

Locs. — Vandeventer,  Jepson  1462;  San  Jacinto  Mts.,  Eeintiardt;  Rock  Ci'eek,  Peirso7i  9; 
Leonis  Valley,  Davy  2608;  Tehachapi,  Greene. 

Befs. — Calochortus  invenustus  Greene.  Pitt.  2:71  (1890),  type  loc.  Tehachapi,  Greene. 
C.  splendens  var.  montamis  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:143  (1901),  type  loe.  Raynetta, 
Mt.  San  Jacinto.  C.  invcnusiu-s  var.  montanus  Parish,  Bull.  S.  Cal.  Acad.  1:124  (1902).  C. 
montanu-s  Da\-idson,  Bull.  S.  Cal.  Acad.  9:54   (1910). 

9.  C.  nuttallii  Torr.  Sego  Lily.  (Fig.  52g-j.)  Stem  3  to  17  inches  high, 
bulblet-bearing  at  base ;  basal  leaf  shorter  than  the  stem  or  sometimes  equaling 
it  in  dwarf  forms ;  flowers  solitary  or  in  umbels ;  bracts  with  white-scarious  mar- 
gins; sepals  shorter  than  the  petals;  petals  euneate-obovate,  apiculate,  slightly 
erose,  1  to  1%  inches  long,  white,  sometimes  shaded  with  lilac  or  with  purple, 
often  a  darker  purple  spot  near  the  gland,  a  few  long  linear  hairs  about  the 
gland ;  gland  oval,  rarely  circular,  bordered  by  a  more  or  less  continuous  laein- 
iated  membrane  and  covered  with  hairs  more  or  less  laciniate  at  the  tips;  anthers 
yellow,  oblong-linear,  obscurely  sagittate  at  base,  connnonly  tortuous  after  de- 
lii.seence,  slightly  longer  than  the  filaments ;  capsule  linear,  2  to  2i  o  inches  long, 
attenuate  at  both  ends. 

Arid  mountains  or  valleys,  4000  to  10,000  feet ;  east  slope  of  the  Sierra 
Nevada  and  soutli  to  the  high  ranges  bordering  the  deserts  in  Southern  California ; 
east  to  the  Rocky  Mts. 

Locs. — Honey  Lake,  T.  Brandegee;  Volcano  Creek,  Tulare  Co.,  Hall  tf-  BahcocJ:  5426; 
Mt.  Pinos,  Hall  6506.  The  Chveng  Valley  plants  have  purplish  maroon  anthers  (^  C  excavattis 
Greene):  Wliite  Mts.,  Jepscm.  7247;  Bishn]i,  Almrda  Nordyke.  The  following  from  Southern 
California  are  more  slender  but  agree  teclmically  with  the  species:  Lytle  Creek  Canon,  Mt. 
San  Antonio,  Hall  1452;  Bear  Valley,  San  Bernardino  Mts.,  Fari.<:h  3159;  Santa  Ana  Canon, 
Hall  7655;  Mt.  San  Jacinto.  Jepson  2321.  The  following  are  extra-limital :  Verdi,  Washoe 
Co.,  Nev.,  Sonne;  Mangas  Sprs.,  N.  M.,  0.  B.  Metcalfe;  Indian  Creek,  Carbon  Co.,  Wyo., 
Goodding ;   Malheur  River,  e.  Ore.,  Cu-sick  2544. 

Refs. — Calochortus  nuttallii  Torr.  in  Stansburv  Expl.  Utah,  397  (1852),  type  loe.  Salt 
Lake  Valley,  Utah,  Stanshurir,  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:146  (1901)  'in  part.  C. 
leichtlinii  of  many  authors  as  to  Great  Basin  or  Rocky  Mt.  plants.  C.  excavatu-s  Greene, 
Pitt.  2:71  (1890), 'type  loc.  Bishop  Creek,  Inyo  Co..  Shoelley  427.  C.  discolor  Davidson,  Bull. 
S.  Cal.  Acad.  14:11  (1915),  type  loc.  Bishop,  Davidson  2672.  C.  campestris  Davidson.  Bull. 
S.  Cal.  Acad.  14:12  (1915),  type  loc.  Bishop,  Dai-idson  2657.  Petals  pink;  gland  circular. — 
Ex.  char.  C.  acuminahis  Rydb.  Bull.  Torr.  Club  24:189,  pi.  301  (1897),  type  loc.  Lima, 
Montana,  seems  close  to  C.  nuttallii  but  has  narrower  more  acuminate  petals. 

10.  C.  macrocarpus  Dougl.  (Fig.  53a,  b.)  Stem  bulbiferous  at  base,  stout, 
erect,  1  to  2  feet  high ;  cauline  leaves  3  to  5,  narrow  and  convolute ;  sepals  long- 
lanceolate,  stiffly  spreading,  jnirple  inside,  equaling  or  slightly  exceeding  the 
petals;  petals  persistent  until  capsule  lias  reached  almost  mature  size,  long  obo- 
vate,  prominently  apiculate,  l^^  to  214  inches  long  and  ^4  inch  wide,  purple- 
lilae,  lighter  at  base  and  sometimes  with  a  deeper  band  below  middle,  a  greenish 
median  line  on  the  back,  the  lower  third  of  petal  white  and  with  scattered  hairs 


g 


Fig.  53.  a,  Calochortus  macrocabpus  Dougl,  gland,  X  7 ;  h,  stamen,  X  1.  c,  C.  clavatus 
Wats.,  gland,  X  7;  rf,  hair  from  gland,  X  18;  c,  stamen,  X  1.  /,  C.  CONCOLOR  Purdy,  gland, 
X  7;  g,  stamen,  X  1.  7i,  C.  kennedyi  Porter,  base  of  petal,  X  7;  i,  gland,  X  12;  j, 
stamen,  X  1. 


Fig.  54.     C.\LOCHORTUS  TVEEDii  Wood;   a,  habit,   X  1 ;    b,  petal,    X  3;   c,  gland, 
X  12;  d,  stamen,  X  2. 
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above  the  gland ;  gland  broadly  A-shaped  or  oval  with  a  notch  on  the  lower  side, 
bordered  by  a  continuous  doubly  laciniate  membrane  and  densely  covered  with 
broad  hairs  whose  divided  clavate  tips  form  a  compact  mass;  anthers  purple  oi* 
yellow,  ovate-lanceolate,  acutish,  4  to  7  lines  long;  capsule  attenuate,  li-j  to  214 
inches  long;  seeds  round,  fiat,  2^4  lines  in  diameter. 

Dry  sandy  soil  in  the  interior:  Lassen  and  ilodoc  cos.  North  to  British 
Columbia. 

Loes. — Susanville,  T.  Brandcgee ;  Eagle  Lake,  M.  S.  Baker;  Mt.  Bidwell,  Jepson  78.j7. 

Eef. — Calochortus  MACROC.iRPUs  Doiigl.  Trans.  Hort.  Soe.  Loud.  7:276,  pi.  8  (1830), 
type  loc.  near  the  Great  Falls  of  the  Columbia  Eiver,  Douglas. 

11.  C.  clavatus  Wats.  (Fig.  53c-e.)  Stem  very  stout,  stiff,  strongly  zigzag, 
branching,  1  to  3  feet  Jiigh ;  cauline  leaves  broad  ;  pedicels  stout,  2  to  5  inches 
long ;  flowers  liowl-shajied  ;  sepals  yellowish  within,  often  purplLsh  spotted,  green- 
ish without,  with  dry  scarious  margins ;  petals  rich  yellow,  broadly  fan-shaped, 
rather  truncate,  IV2  to  2  inches  long,  11/2  to  214  inches  wide,  strongly  arched, 
hairy  below  the  middle  or  only  near  the  gland,  often  with  a  narrow  reddish 
brown  or  lilac  band  above  the  hairy  zone,  the  claw  often  reddish  brown ;  hairs 
of  the  petals  scattered,  yellow,  purpli.sh  red  at  base,  the  tips  narrowly  clavate ; 
gland  circular,  bordered  by  an  annular  membrane,  its  inner  edge  deeply  twice 
incised  ;  gland  surface  thickly  covered  with  very  broad  hairs  with  much  divided 
or  coralline  tips;  anthers  ovate-oblong,  obtuse,  purjilish  brown,  shorter  than  the 
slender  filaments ;  capsule  linear,  attenuate  above  and  below,  3  inches  long. 

Dry  rocky  points,  usually  in  volcanic  soils:  South  Coast  Ranges  (San  Benito 
Co.  to  Los  Angeles),  infrequent;  rare  in  the  central  Sierra  Nevada.    May. 

Loes. — Coast  Eangea  (sepals  %  the  length  of  the  petals  and  gland  in  a  shallow  pocket)  : 
San  Carlos  Creek,  Jepson  2730;  Arroyo  Grande,  Alice  King;  Ojal  Valley,  Olive  Thachcr;  San 
Fernando,  comm.  by  EIi:abcth  Polmrr;  Mint  Canon,  San  Gabriel  Mts.,  Peirson  288.  Sierra 
Nevada  (sepals  equal  to  or  exceeding  the  petals,  the  gland  in  a  deep  pocket)  :  Pleasant  Valley, 
Eldorado  Co.,  Purdy;  White  Rock,  Mariposa  Co.,  ace.  Purdy. 

Ref. — Calochortus  clavatus  Wats.  Proc.  Am.  Acad.  14:26.5  (1879),  type  loc.  San  Luis 
Obispo,  Lcmmon. 

12.  C.  concolor  Purdy.  Golden -bowl  M.\ripos.\.  (Fig.  53f,  g.)  Stem  2 
feet  high,  one  to  several-flowered ;  bulb  large,  reddisli ;  pedicels  stout,  1  to  3 
(or  5)  inches  long;  sepals  yellowisli  within,  purple  banded,  purplish-brown  on 
the  back ;  petals  deep  rich  j'ellow  tending  toward  orange,  generally  with  a  pur- 
plish band  just  above  the  lower  third  of  the  petal,  broadly  fan-shaped,  IV2  to  2 
inches  long  and  as  broad  as  long,  slightly  rounded  at  summit,  the  lower  tliird  or 
fourtli  thickly  hairy  with  long  erect  yellow  hairs;  gland  small,  rounded  olilong, 
covered  by  a  deeply  laciniate  annular  membrane,  the  linear  divisions  of  the 
mendjrane  converging  in  the  center  over  the  gland  like  an  iris  diaphragm ;  sur- 
face of  tlie  gland  thickly  covered  with  nan-owly  linear  mostly  entire  hairs ;  anthers 
yellow,  linear,  slightly  exceeding  the  filaments;  capsule  strongly  triquetrous, 
lance-linear,  attenuate  above. 

Bushy  often  rocky  hills,  cismontane  Southern  California  from  San  Diego  Co. 
north  to  San  Bernardino. 

Loes.— Crafton,  ace.  Parish;  Chalk  Hill,  Mt.  San  Jacinto,  Hall  2285;  El  Toro  Mt., 
Hall;  Santa  Isabel  Creek,  Stephens;  San  Vicente  Rancho,  Ramona,  K.  Brandegee;  Cuyamaca 
Mts.,  ace,  Purdy. 

Refs. — Calochortus  concolor  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:135  (1901),  type  loc. 
Laguna,  San  Diego  Co.,  D.  Cleveland.  C.  luteus  var.  concolor  Baker,  Garden,  48:440.  pi.  1043 
(1895) ;  the  colored  plate  is  a  very  fine  one. 

13.  C.  kennedyi  Porter.  (Fig.  53h-.i.)  Stem  rather  .stout,  2  to  6  (rarely  8 
to  14)  inches  high,  2  to  4-flowered ;  flowei's  in  umbels;  pedicels  1  to  4  inches  long; 
sepals  y2  to  %  the  length  of  the  petals,  vermilion  or  orange  inside,  often  spotted 
with  brown  near  the  base,  brownish  without,  with  white-scar ious  margins ;  petals 
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cuneate,  rather  truncate,  %  to  li/^  inches  long,  nearly  as  broad,  flame-color, 
brilliant  vermilion  or  rarely  orange,  naked  above,  a  few  scattered  hairs  below, 
sometimes  with  a  black  band  or  patch  on  the  lower  portion ;  gland  very  small, 
circular,  bordered  by  a  narrow  black  annular  membrane  with  the  inner  ashy- 
gray  edge  laciniate,  its  surface  thickly  covered  with  short  slender  hairs,  the  hairs 
orange  below,  asliy  above,  once  or  twice  dichotomously  cleft ;  anthers  brownish- 
purple ;  capsule  li/o  to  2  inches  long,  4  to  5  lines  wide,  attenuate  above,  the  sides 
liglit-colored  but  often  bordered  at  the  angles  with  a  stripe  of  purplish-brown. 

Hard  clay  or  gravelly  soil:  Mohave  Desert  west  to  Ventura  Co.,  east  to 
southern  Nevada  and  Arizona.    Frequent.    May. 

Locs. — Mt.  PLqos,  Hall;  Cuddy  CaSon,  Kern  Co.,  Hall;  New  York  Mts.,  Jepson  5447; 
Warreus  Well,  Jepson;  Ord  Mt.,  Jepson  5880;  Stoddard's  Well,  Jepson  5906;  Victorville, 
Hall. 

Eefs. — Calochortus  kennedyi  Porter,  Bot.  Gaz.  2:79  (1877),  type  loc.  Kern  Co.,  W.  L. 
Kennedy.     C.  speciosus  Jones,  Contrib.  W.  Bot.  14:28  (1912). 

14.  C.  weedii  Wood.  Weed's  Maeipos.v.  (Fig.  54.)  Stem  1  to  21,2  feet 
high,  usually  much  branched,  stout  and  flexuous,  leafy,  1  to  many-flowered,  not 
bulbiferous ;  sepals  shorter  than  or  often  exceeding  the  petals,  narrowly  ovate- 
lanceolate,  yellowish  within,  searious-margined ;  petals  broadly  cuneate,  rounded 
above,  sometimes  apiculate,  orange-color  to  lemon  yellow,  nearly  covered  '\\'ith 
long  silky  hairs  each  set  in  a  small  dark  .spot,  or  the  upper  fourth  or  fifth  naked; 
upper  margins  of  petals  fringed  or  serrate ;  gland  small,  circular,  enclosed  by 
a  dense  ring  of  hairs  and  generally  bearing  a  few  scattered  hairs  on  its  surface ; 
anthers  oblong-linear,  shorter  or  longer  than  the  filaments;  capsule  narrowly 
oval,  attenuate  above,  li  o  inches  long. 

Dry  hills,  San  Diego  Co. ;  south  to  Lower  California.  June.  Common  on 
the  coast.    Flowers  1  to  I14  inches  long. 

Loes. — Paloniar,  Jepson  4'  Hall;  Capitan  School,  K.  Brandegee;  Laguna  Mts.,  T.  Bran4e- 
gee ;  Valley  Center,  Chandler  5440;  San  Diego,  it.  Brandegee;  Del  Mar,  Jepson  Hill;  Rain- 
bow,  Parish  4458. 

Var.  vestus  Purdy.  Petals  truncatish,  reddisli-bro^\Ti,  covered  with  golden  hairs,  the  upper 
third  with  brown  hairs,  and  the  margin  fringed  with  brown  hairs;  anthers  oblong-lanceolate. — 
Santa  Barbara  and  Ventura  cos.:  Ojai  Valley,  Olive  Thachcr. 

Eefs. — Calochortus  weedii  Wood,  Proc.  Acad.  Phila.  20:169  (1868),  type  loc.  San  Diego, 
Weed;  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:132,  pi.  17  (1901).  Var.  vestus  Purdy  I.e.  133,  type 
loc.  Santa  Barbara,  Furdij. 

15.  C.  obispoensis  Lemmon.  Habit  of  C.  weedii ;  sej^als  %  to  14  longer 
than  the  petnls :  i>ctals  ovate,  acuminate,  the  tips  generally  black  and  fringed 
with  long  black  hairs;  gland  circular  to  oblong,  enclosed  by  a  dense  ring  of  very 
long  orange  hairs,  the  surface  naked  or  bearing  a  very  few  scattered  hairs; 
anthers  oblong,  obtuse,  shorter  than  the  filaments;  capsule  linear,  1  to  11,4  inches 
long. 

Caiions  of  the  hills  and  mountains,  San  Luis  Obispo  Co. 

Locs. — Santa  Lucia  Mts.,  Summers;  San  Luis  Obispo,  Shoda  Beed;  Arroyo  Grande,  F. 
Lowe. 

Eefs. — Calochortus  obispoensis  Lemmon,  Bot.  Gaz.  11:180  (1886),  type  loc.  San  Luis 
Obispo,  Lemmon'.     C.  weedii  var.  oiispooisis  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:133    (1901). 

16.  C.  plummerae  Greene.  Hal)it  of  C.  weedii ;  corms  large,  often  2,  enclosed 
side  by  side  in  a  dense  fibrous  coat;  sepals  lanceolate  (wliite-scarious  margined 
at  base),  elongated  attenuate,  exceeding  the  petals;  petals  cuneate,  apiculate  or 
rounded  above,  lilac  or  lilac-purple  with  orange-colored  hairs  on  lower  half,  the 
hairs  usually  arising  from  deep  purple  spots:  gland  small,  circular,  pocketed, 
enclosed  by  a  dense  ring  of  long  orange-colored  hairs  gathered  together  above 
the  gland,  its  surface  naked  or  sometimes  bearing  one  or  few  solitary  hairs; 
capsule  narrowly  linear,  1%  to  314  inches  long. 


Fig.  55.  Calochobtus  pot.chellus  Dougl.  a,  flowering  braiiclilet,  X  1 ;  i.  petal 
(median  longitudinal  section,  showing  the  inner  face),  X  7:  c,  petal  (outer 
face),  X  3;  d,  stamen,  X  2. 


Fig.  56.  a,  Calochortus  albus  Dougl.,  flowering  brancli,  X  1 ;  6,  petal,  X  IVj.  '^'  '^^y- 
EUBELLUS  Greene,  hair  from  gland,  X  24.  d,  G.  monophtllus  Jepson,  flowering  branclilet, 
X  1 ;  e,  petal,  X  2 ;  /,  petal,  Xo-g,  stamen,  X  4. 
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Dry  slopes  and  mesas:  Santa  Monica  Mts.,  through  the  San  Gabriel  and 
San  Bernardino  mountains  to  the  San  Jacinto  Mts.    Common. 

Locs. — Plants  of  the  region  from  Newhall  to  San  Bernardino  have  evenly  shaded  petals 
and  the  gland  pocket  shallow;  plants  from  the  Sau  Jacinto  Mts.  have  the  petals  conspicuously 
purple  spotted  and  the  gland  in  a  deeply  folded  pocket  forming  a  conspicuous  convex  ridge 
on  the  outside.  Newhall,  Barber  176;  Santa  Monica  Mts.,  J.  Q.  Adams;  Rubio  Canon,  foot- 
hills east,  Pcirson  8;  Cajon  Pass,  Hall  1417;  San  Bernardino,  Parisli ;  San  Jacinto  Mts.,  G.  F. 
Einelmrdt. 

Eefs. — Calochobtus  plummerae  Greene,  Pitt.  2:70  (1890),  type  loe.  Mill  Creek  Caiion, 
San  Bernardino,  Lemmon.  C.  weedii  var.  purpurasccns  Wats.  Proe.  Am.  Acad.  14:265  (1879), 
based  primarily  on  spms.  from  Cajon  Pass  (ac.o.  McB.  Contrib.  Gray  Herb.  56:13). 

17.  C.  pulchellus  Dougl.  Golden  Lily  Bell.  Fairy  Lantern.  (Fig.  55.) 
Stem  flexuous,  usually  dichotomously  branching,  V2  to  1%  feet  high,  2  or  3  to 
12-tlowered ;  basal  leaf  V2  to  %  inch  wide,  equal  to  or  taller  than  the  stem,  green, 
glossy,  sometimes  tinged  with  purple ;  bracts  linear-lanceolate,  equaling  or  ex- 
ceeding the  flowers;  flowers  sub-globose,  nodding;  sepals  greeniish  or  brownish- 
yellow,  ovate-lanceolate  to  elliptic-ovate,  abruptly  acute,  10  to  15  lines  long, 
slightly  shorter  than  the  sub-orbicular  petals;  petals  golden  yellow,  strongly 
arched  or  incurved,  their  apices  overlapping  and  the  margins  bluntly  incised  or 
fringed ;  gland  in  a  deeply  set  pocket  (visible  from  the  outside  as  a  convex  ridge), 
its  upper  fold  bearing  2  or  3  rows  of  appressed  glandular  yellow  hairs  crossing 
each  other  over  the  opening  of  the  pocket ;  hairs  of  the  gland  simple  or  with 
divided  tips ;  petals  with  scattered  hairs  above  the  gland  or  rarely  almost  glab- 
rous ;  anthers  oblong,  acute,  2  lines  long,  usually  a  little  shorter  than  the  fila- 
ments; capsule  elliptical,  abruptly  short-beaked,  winged,  %  to  li/i  inches  long. 

Wooded  hills,  Mt.  Diablo  and  in  the  North  Coast  Ranges  from  Marin  and 
Solano  cos.  north  to  Humboldt  and  Tehama  cos.    Apr.-May. 

Tax.  Note. — In  most  plants  from  the  North  Coast  Eanges  the  petals  have  very  few  hairs, 
usually  (but  not  always)  near  the  gland  (=  C.  amabilis  Purdy,  Proc.  Cal.  Acad.  ser.  3,  2:119, — 
1901;  C.  pulchellus  var.  amabilis  Jepson,  Fl.  W.  Mid.  Cal.  113, — 1901).  In  most  plants  from 
Mt.  Diablo  the  hairs  are  scattered  generally  over  the  surface  of  the  petal  (the  form  taken 
by  Purdy,  I.e.,  as  typical  pulchellus),  but  other  plants  from  Mt.  Diablo  have  few  hairs  and 
thus  match  North  Coast  Eange  specimens,  so  that  the  form  C.  amabilis  is  not  suflSciently  dis- 
tinct even  for  a  variety.  Over  and  above  these  considerations  it  may  be  pointed  out  that 
Bentham  's  statement,  petal  above  the  gland  slightly  covered  with  scattered  hairs,  may  be 
applied  to  plants  of  both  regions.  The  margins  of  the  petals  in  North  Coast  Range  plants, 
while  generally  short-fringed,  are  sometimes  long-fringed  as  in  Mt.  Diablo  specimens. 

Locs. — Mt.  Diablo,  Jepson  7570,  Eastwood,  Purd.ir,  Corte  Madera,  Heller  7364;  Los  Guilicos, 
Michener  4'  Bioletti;  Santa  Rosa  Creek  Caiion,  M.  S.  Baker;  Howell  Mt.,  Tracy;  Ukiah,  Furdii; 
Fort  Seward.  Humboldt  Co.,  Tracy;  Laribce  Creek,  Humboldt  Co.,  Tracy  4711;  Crnnc  Creek, 
w.  Tehama  Co.,  Jepson  (petals  almost  glabrous,  a  few  hairs  near  the  gland)  ;  Island  Mt., 
Trinity  Co.,  Marion  S.  Parso7u?. 

Refs. — Calochortus  pt^lchellus  Dougl.;  Benth.  Trans.  Hort.  Soc.  Lond.  ser.  2,  1:412, 
pi.  14,  fig.  1  (1835),  type  from  Cal.,  Douglas;  Wood,  Proc.  Acad.  Phila.  20:168  (1868)  ;  Purdy, 
Proc.  Cal.  Acad.  ser.  3,  2:118  (1901).  Cyclohothra  pvXchella  Benth.  I.e.;  Lindl.  Bot.  Reg. 
t.  1662  (1835).    Calochortus  amabilis  Purdy  I.e.  119;  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  98  (1911). 

18.  C.  albus  Dougl.  White  Globe  Lily.  (Fig.  56a,  b.)  Stem  stout,  glau- 
cous, branching,  1  to  2  feet  high ;  basal  leaf  elongated  lanceolate,  acuminate,  1 
to  lyo  feet  long,  %  to  1%  inches  wide;  bracts  foliaceous,  3  to  5  inches  long; 
sepals  shorter  than  the  petals,  ovate,  aciuninate,  greenish-white ;  petals  white, 
purplish  at  base,  ovate-orbicular,  aeutish,  with  scattering  long  silky  yellow  hairs 
above  the  gland,  1  to  IV^  inches  long;  gland  lunate,  shallow,  with  4  transverse 
scales,  the  scales  upwardly  imbricate,  shortly  fringed  ;  anlhei-s  oblong,  mueronate; 
capsule  1  to  2  inches  long,  Yo  to  1  inch  broad,  abruptly  short-beaked;  seeds  brown, 
pitted. 

Wooded  slopes  and  cations:  Coast  Ranges  near  the  coast  from  the  Santa  Cruz 
Mts.  southwards;  San  Gabriel  and  Cuyamaca  mountains  in  Southern  California 


300  LILIACEAE 

(rare  southwards)  ;  Sierra  Nevada  from  Butte  Co.  southwards.  May.  Called 
Snow-drops  iu  Tuolumne  and  Calavei-as  cos.,  Indian  Bells  in  Calaveras  Co.,  and 
Satin  Bell  in  the  Coast  Ranges. 

Locs. — South  Coast  Ranges:  Burlingame,  M.  S.  Balcer;  Niles;  Los  Gatos,  Heller.  Southern 
California:  Ojai  Valley,  Olii'e  Thaclter;  Little  Santa  Anita  Cafion,  San  Gabriel  Mts.,  Peirson 
2163;  Fish  Caiion,  San  Gabriel  Mts.,  Peirson;  Claremont,  ace.  /.  M.  Johnston;  Palomar,  Hall 
1937;  Cuyamaca  Mts.,  Parish  4422  (some  petals  ivith  fringed  margin  like  C.  pulchellus) ;  Santa 
Cruz.  Isl.,  usually  pale  rose  (Zoe,  2:78)  ;  Santa  Rosa  Isl.,  T.  Brandegee.  Sierra  Nevada  (plants 
somewliat  smaller  and  the  flowers  apparently  differing  a  little  from  the  Coast  Range  form: 
Gwin  Mine,  Calaveras  Co.,  Jepson  1773;   Columbia,  Jepson  6295. 

Var.  rubellus  Greene.  (Fig.  56c.)  Generally  lower  and  more  slender;  flowers  rose-pink; 
gland  scarcely  arched,  from  the  outside  resembling  a  blood-blister. — Southern  Sierra  Nevada 
and  the  Santa  Lucia  and  Santa  Cniz  mountains.     June.     Passes  into  the  species. 

IjOcs. — Samson  Flats,  Fresno  Co.,  Neivhall ;  Sand  Creek,  Harriet  KeUeji ;  Dunlap,  Jepson 
2768;  Limekiln  Creek.  Jepson;  Old  Colony  Mill,  Sequoia  Park,  Jepson  642;  Nelson,  Middle 
Tule  River,  Jepson  4866;   Lucia,  Monterey   Co.,  Hall;    Ben  Lomond   (Zoe,   2:79). 

Refs. — C-iLOCHORTus  .iLBus  Dougl. ;  Benth.  Trans.  Hort.  Soc.  Lond.  ser.  2,  1:413,  pi.  14, 
fig.  3  (1835),  type  from  Cal.,  DougUu-;  Wood,  Proc.  Phila.  Acad.  20:168  (1868)  ;  Jepson,  FI.  W. 
Mid.  Cal.  113  (1901);  McB.  Oontrib.  Gray  Herb.  66:12  (1918).  Cyclohothra  alba  Benth.  I.e.; 
Lindl.  Bot.  Reg.  t,  1661  (1835).  Var.  rubellus  Greene,  Erythea,  1:152  (1893),  type  loc. 
Pacific  Grove,  Tidestrom.  Var.  amoenu.^  Purdy;  Bailey,  Stand.  Cyclop.  Hort.  2:632  (1914). 
C.  amoenus  Greene,  Pitt.  2:71   (1890),  type  loc.  Sierra  Nevada  east  of  Visalia,  Patterson. 

19.  C.  monophyllus  Jepson.  Yellow  Star  Tulip.  (Fig.  56d-g.)  Stem 
flexuous.  branching,  '.i  to  8  inches  high ;  basal  leaf  9  to  12  inches  high,  3  to  4  lines 
wide ;  bracts  linear-lanceolate,  acuminate,  2  to  4  lines  wide ;  sepals  narrowly 
ovate,  acuminate,  mucronate,  about  eciualing  petals ;  sepals  and  petals  yellow 
or  more  or  less  purplish  brown ;  petals  obovate ;  gland  semicircular,  borne  in  a 
shallow  pocket  (appearing  on  the  outside  as  a  ridge)  covered  from  below  by  a 
narrow  laciniate  scale,  and  densely  bordered  or  crested  above  with  short  yellow 
(or  the  innermost  white)  hairs;  hairs  and  laciniae  of  gland  papillate;  claw  below 
the  scale  naked,  often  glandular,  sometimes  red-brown ;  capsule  orbicular,  6  to  9 
lines  long. 

Lower  Yellow  Pine  belt  of  the  Sierra  Nevada  from  Shasta  Co.  to  Tuolumne 
Co.    Frequent.    Apr.    Petals  5  to  8  (or  9)  lines  long. 

Locs. — Reed  Road,  Shasta  Co.,  M.  S.  Baler;  Brush  Creek,  Butte  Co.,  K.  Conger;  Rough 
and  Ready,  Nevada  Co.,  Jepson;  Camino,  El  Dorado  Co.,  K.  Brandegee;  Italian  Bar,  Tuolumne 
Co.,  A.  L.  Grant. 

Refs. — C.\JX3CH0RTiis  monophyTjLUS  Jepson,  Madrono,  1:61  (1017).  Cyclohothra  mono- 
phylla  Lindl.  Jour.  Hort.  Soe.  Lond.  4:81  (1849),  type  loc.  Bear  Valley,  Nevada  Co.,  Hartxceg 
371.  C.  elegans  var.  lutea  Benth.  PI.  Hartw.  338  (1857),  type  loc.  Bear  Valley,  Nevada  Co., 
Hartweg  371.     Calochortas  bentliamii  Baker,  Jour.  Linn.  Soc.  Bot.  14:304  (1874). 

20.  C.  caeruleus  Wats.  Be.wertail  Gr.vss.  Stems  short  (1  to  7  inches  high), 
the  basal  leaf  1  to  3  times  as  long;  flowers  2  to  4  (or  10)  in  umbels;  pedicels  verj' 
slender;  bracts  small;  petals  rhombic-ovate,  Si^  to  6  (or  7)  lines  long,  white  or 
pale  blue,  lilac-dotted  and  lined  with  blue,  hairy,  the  margin  fringed ;  gland 
narrow,  transverse,  curved,  shallow,  covered  by  an  appressed  somewliat  fringed 
scale  and  crested  by  a  row  of  short  scales;  these  latter  scales  narrow,  often  hair- 
like, frequently  laciniate  or  incised ;  capsule  orbicular  or  nearly  so,  obtuse,  6 
lines  long. 

Open  w-oods,  middle  altitudes  of  the  Sierra  Nevada  from  El  Dorado  Co.  to 
Shasta  Co.,  and  in  the  high  North  Coast  Ranges  from  northern  Lake  Co.  to 
Siskiyou  Co.    June. 

Variation  in  gland:  The  narrow  transverse  gland  is  somewhat  curved  or  lunate  (Armstrong 
Sta.,  El  Dorado  Co.,  Han.'!en  1071;  Blue  Canon,  Placer  Co.,  H.  J.  Waller;  Nelson  Pt.,  Plmnas 
Co.,  Hall  9395;  Marble  Mt.,  Chandler  1646;  Trinity  Summit,  Jepson  2035),  rarely  straight 
(Marble  Mt.,  Jepson  2824),  and  varies  in  breadth  from  %  to  %  the  mdth  of  the  petal  at 
the  plac«  of  the  gland  in  the  specimens  cited,  even  in  tlie  same  lot  of  specimens  (Marble  Mt., 
Jepson  2824).  These  results  do  not  sustain  C.  nanu.s  Piper  as  distinct  from  C.  caeruleus. 
C.  caeruleus  is  most  commonly  found  between  4000  and  7500  feet  but  occurs  in  typical  form 


Fig.   57.     CaloCHOBTUS   liWBEi,i.ATr.s    Wooil;    a.   habit,    XI;    h,  petal,    X4;    c,   glau<l,    X12; 
d,  stamen,   X  4. 


LILY   FAMILY  301 

as  low  as  2300  feet  (Dunsmuir,  Hall  #  Bahcocl).  Specimens  from  Stirling  (Heller  10812) 
and  Old  Cow  Creek,  Sha.sta  Co.  (M.  S.  Baker),  have  the  usual  curved  type  of  gland,  but  in 
coloration  and  size  of  flowers  represent  certain  of  the  stages  in  the  gradual  transition  to  the 
var.  maweanus.  This  variety  indeed  is  too  close  to  C.  tolmiei  H.  &  A.  of  the  Willamette 
Valley,  somewhat  as  the  species  is  very  closely  allied  to  C.  elegans  Pursh  of  Idaho.  The 
fimbriae  of  the  scale  and  the  crest  are  covered  with  slender  microscopic  papillae  in  both  the 
species  and  the  variety.  While  the  variation  of  the  gland  in  the  species  as  here  accepted  is 
marked,  it  is  far  less  than  in,  for  example,  C.  luteus. 

Var.  maweanus  Jepson  n.  comb.  Pussy  Eaks.  Sepals  commonly  very  blue;  petals  pur- 
plish blue  to  wliitc,  7  to  11  lines  long,  the  margin  entire  or  nearly  so;  gland  horseshoe-shaped 
or  semicircular,  narrow,  more  or  less  pocketed;  crest  usually  rather  dense. — Marin  Co.  north 
through  the  Coast  Ranges  to  Himiboldt  Co. 

Locs. — Inverness,  comm.  by  Alice  King;  Rowe's,  Mendocino  Co.,  Chandler;  Kueeland 
Prairie,  Tracy;  Dows  Prairie,  Tracy  4813. 

Refs.— Calochobtus  caeruleus  Wats.  Proc.  Am.  Acad.  14:263  (1879).  Cyclobothra 
caerulea  Kell.  Proc.  Cal.  Acad.  2:4  (1863),  type  loc.  Forest  City,  near  Dowuieville.  Calochortus 
elegans  var.  nanus  Wood,  Proc.  Acad.  Phila.  20:1()8  (1868),  type  loc.  Yreka,  Wood.  C.  nanus 
Piper,  Bull.  Torr.  Club,  33:537  (1906);  McBr.  Contrib.  Gray  Herb.  66:12  (1918).  Var. 
MAWEANUS  Jepson.  C.  maweanu.^  Leicht. ;  Baker,  Jour.  Linn.  Soc.  Bot.  14:30.5  (1874),  type 
from  Cal.,  doubtless  collected  by  Roez! ;  Jepson,  Fl.  W.  Mid.  Cal.  112  (1901)  ;  Purdy,  Proc.  Cal. 
Acad.  ser.  3,  2:120  (1901).  Var.  major  Purdy,  I.e.,  a  large  form.  Yellow  Pine  belt,  Butte  Co. 
Cyclobothra  elegans  Torr.  Pac.  R.  Rep.  4:146  (1857).  Calochortus  elegans  Hook.  Bot.  Mag.  t. 
5976  (1872),  not  Pursh. 

21.  C.  nudus  Wats.  Sierea  Star  Tulip.  Stem  2  to  6  inches  high,  flexuous, 
bearing  a  singk^  umbel  of  1  to  3  (or  9)  flower.s:  basal  leaf  3  to  10  inches  long,  2 
to  5  lines  wide,  light  green ;  sepals  oblong-elliptic,  shorter  than  the  petals ;  petals 
white  or  pale  lilac-bhie,  ciineate  or  fan-shaped,  acute,  denticulate  above,  4  to  7 
lines  long,  generally  without  hairs,  in  some  ca.ses  a  very  few  slender  hairs  above 
the  gland  or  a  tuft  of  2  or  3  short  hairs  at  either  end  of  the  gland ;  scale  trans- 
versely oblong,  shortly  fringed,  appressed ;  crest  none ;  claw  below  the  scale  some- 
what glandular;  anthers  at  first  pale  blue,  linear,  acute;  capsule  elliptic,  gen- 
erally nodding. 

Open  coniferous  woods,  high  Sierra  Nevada  from  Plumas  Co.  to  Tulare  Co. 
Also,  apparently,  in  the  San  Gabriel  Mts.  June-July.  The  smallest-flowered 
Calocliortus.    Petals  often  with  a  flash  of  pink  or  purple  above  the  gland. 

Locs. — Warner  Valley,  Plumas  Co.,  Jepson  4073;  Cisco,  H.  A.  Walker;  Calaveras  Big  Trees, 
A.  L.  Grant;  Center  Camp  near  Confidence,  A.  L.  Grant;  Glacier  Pt.,  Yosemite,  Jepson  4344; 
Snow  Creek,  Fresno  Co.,  A.  L.  Grant  1063 ;  Round  Mdw.,  Giant  Forest,  Jepson  673 ;  Freeman 
Creek,  Kern  River,  Jepson  4882a;    (?)   Mt.  San  Antonio,  Peirson  289. 

Var.  shastensis  Jepson  n.  comb.  Stem  4  to  14  inches  high,  slender,  flexuous,  more  or  less 
erect;  basal  leaf  shorter  than,  equal  to,  or  longer  than  the  stem;  petals  white,  pale  lilac  blue 
to  deep  lilac,  6  to  10  lines  long;  capsule  elliptic,  generally  erect,  occasionally  nodding. — Moist 
meadows;  Sierra  Nevada  from  Eldorado  Co.  north  to  Mt.  Shasta;  thence  southwesterly  to 
Trinitv  Co. 

Locs.— Pyramid  Peak.  Hall  4-  Chandler  4754;  Kentucks,  Shasta  Co.,  M.  S.  Baker  439; 
McCloud,  I.  J.  Condit;  Sisson,  Hall  #  Bahcock  4067;  Pin  Creek,  Trinity  Co.,  Hall  8684. 

Refs. — Calochortus  nudus  Wats.  Proc.  Am.  Acad.  14:263  (1879),  based  on  spms.  from 
the  northern  Sierra  Nevada.  Var.  shastensis  Jepson.  C.  sliastensis  Purdy,  Proc.  Cal.  Acad, 
ser.  3,  2:125  (1901),  type  loc.  Sisson. 

22.  C.  umbellatus  Wood.  (Fig.  57.)  Stem  3  to  10  inches  higli,  without 
bulblets,  bearing  2  to  4  (or  12)  flowers  in  1  to  3  umbels  subtended  by  leafy  bracts, 
the  pedicels  long;  herbage  glaucous;  sepals  oblong,  acuminate,  greenish-white  or 
slightly  tinged  with  lilac;  petals  white  or  sliglitly  lilac-tinged,  cuneate  or  fan- 
shaped,  slightly  concave,  6  to  9  lines  long ;  gland  shallow,  bowl-shaped  in  outline, 
covered  from  below  by  an  appres.sed  fringed  scale  and  bordered  by  hairs  on  its 
upper  side;  petals  otherwise  naked  save  a  hairy  area  (often  with  a  purple  spot 
below  it)  on  eaeli  side  of  the  gland;  antliers  short-oblong;  capsule  oblong-obtuse 
to  orl)icular,  strongly  nodding. 

Low  wooded  or  barren  hills:  region  between  San  Ramon  Valley  and  San 
Francisco  Bay ;  Marin  Co.  to  Mendocino  Co.    Mar.-Apr. 
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Locs. — Ft.  Bragg,  W.  C.  Mathews;  Mt.  Tamalpais,  Jepson  7554,  8226;  Berkeley,  Jepson; 
Laundry  Farm,  Purdii ;  San  Pablo  Hills,  Hall;  Las  Trampas,  Jepson. 

Refs. — Calochortus  umbellatus  Wood,  Proe.  Acad.  Phila.  20:168  (1868),  type  loc. 
Oakland  Hills,  Wood;  Jepson,  Fl.  W.  Mid.  Cal.  112  (1901).  C.  coUinun  Lemmon,  Erythea,  3:49 
(1895),  tj-pe  loc.  Oakland  Hills. 

23.  C.  uniflorus  H.  &  A.  Low,  4  to  10  inches  high,  the  stem  very  short 
(commonly  rising  only  14  to  1  inch  out  of  the  ground)  and  bearing  1  to  3  umbels 
with  elongated  flexuous  pedicels  (214  to  8  inches  long)  ;  bulblets  1  to  4  beneath 
the  surface ;  basal  leaf  4  to  6  lines  broad,  exceeding  the  intlorescence ;  bracts 
linear-lanceolate,  long  and  consjjicuous ;  sepals  ovate-lanceolate,  greenish-lilac ; 
]ietals  lilac,  euneate,  somewhat  truncate,  denticulate,  10  to  14  lines  long,  naked 
above,  very  sparingly  hairy  immediately  above  the  gland ;  gland  shallow,  con- 
vexly  crescent-shaped  on  lower  side,  truncate  above,  covered  by  an  appressed 
lightly  fringed  scale  and  with  a  dense  border  of  hairs  above ;  anthers  broadly 
linear;  capsule  elliptic. 

Low  wet  valley  lands :  Mendocino  and  Lake  cos.  to  Monterey  Co.    Apr. -May. 

Locs. — Ridfjes  west  of  Hupa,  aec.  Tracii ;  Round  Valley,  Mendocino  Co.,  Westerman; 
Slierwood  Valley,  Davy  4'  Blasdale;  Kelseyville,  H.  Irwin;  Calistoga,  Jepson;  Conn  Valley, 
Jep.mn  0254;   Sonoma,  Biolctti;  Pacific  Grove,  Heller  6729. 

Refs. — Calochortus  dnii'lorus  H.  &  A.  Bot.  Beech.  398,  t.  94  (1841),  type  from  Cal., 
Douglas;  Hooker,  Bot.  Mag.  t.  5804  (1869)  ;  Jepson,  Fl.  W.  Mid.  Cal.  112  (1901).  C.  lUaciniis 
Kell.  Proc.  Cal.  Acad.  2:5   (1863),  type  loc.  Calistoga, 

24.  C.  greenei  Wats.  Stem  scape-like,  10  to  17  inches  high,  bearing  a  1  to 
5-flowered  umbel ;  basal  leaf  shorter  than  or  equaling  the  stem,  Yo  ii^h  broad ; 
bracts  narrow ;  sepals  greenish,  lilac  within,  %  the  length  of  the  petals ;  petals 
long  fan-shaped,  1  to  IV^  inches  long,  lilac,  somewhat  barred  with  yellow  below, 
arched  with  a  shallow  gland  pocket ;  pocket  partly  covered  by  a  very  narrow 
transverse  fringed  scale,  and  bordered  above  by  a  thick  growth  of  hairs ;  lower 
half  of  petals  above  the  gland  with  very  sparse  fine  hairs  3  to  4  lines  long ;  anthers 
oblong,  obtuse,  2  lines  long;  capsule  1  inch  long  or  somewhat  shorter,  orbicular 
to  elliptic,  attenuate  into  a  stout  beak,  on  stout  tlexuous  or  .strictly  erect  pedicels. 

Wet  adobe,  Siskiyou  Co.  to  Modoc  Co.  Fringe  of  the  scale  and  lower  hairs 
of  the  border  above  the  gland  closely  papillate. 

Loc. — Forestdale,  Modoc  Co.,  M.  S.  Bal'er. 

Ref. — Calochortus  greenei  Wats.  Proc.  Am.  Acad.  14:264  (1879),  type  loc,  Siskiyou  Co., 
Greene. 

18.    EEYTHRONIUM  L.    Adder's  Tongue 

Stem  short,  simple,  scapose,  from  a  deep-seated  and  elongated  membranous- 
coated  eorm.  Leaves  2,  basal  or  nearly  so.  (Before  coming  into  flower,  first  or 
second  year,  the  plants  are  stemless,  producing  simply  one  broad  long-petioled 
leaf. )  Flowers  large,  nodding,  solitary,  or  several  and  racemose ;  perianth- 
segments  distinct  with  longitudinal  nectar-bearing  groove  and  2  or  4  sac-like 
or  bulbous  processes  at  base,  or  only  the  inner  segments  so  provided.  Stamens 
6,  hypogvnous,  shorter  than  the  perianth.  Style  3-cleft  with  3  stigmas,  or  entire 
and  stigma  1.  Capsule  somewhat  3-angled,  loculicidal. — Species  12,  North  Amer- 
ica and  Europe.     (Greek  eruthros,  red,  the  color  of  the  flowers  in  some  species.) 

In  the  Er_vthroniums  the  bulb  (eorm)  is  annual.  The  bulb  produced  last  summer  will 
this  spring  develop  the  stem  and  leaves;  during  the  summer  a  new  biJb  forms  by  its  side, 
and  by  autumn  the  old  bulb  will  have  shrunk  to  a  hard  knotty  sear,  attached  on  the  one 
side  to  the  new  bulb  and  on  the  other  to  a  chain  of  like  scars,  which  form  a  pseudo- 
rhizome  representing  the  growth  of  preceding  years. — Carl  Purdy,  Flora  &  Svlva,  2:250 
(1904). 

Bibliog. — Watson,  S.,  Revision  of  the  Am.  Species  of  Erythronium  (Proc.  Am.  Acad. 
26:126-130,-1891).  Baker,  J.  G.,  Note  on  Am.  Erythroniums  (Gard.  Chron.  ser.  3,  21:299,— 
1897).  Purdy,  C,  Erythronium  grandiflorum  and  related  species  (Gard.  &  For.  10:157, — 
1897);  Western  Erythroniums   (Flora  and  Sylva,  2:250-256,-1904). 


LILY  FAMILY  303 

IiiDer  perianth-segmoiits  witlioiit  auricles  or  scales;  flowers  solitary  or  racemose 

1.    E.  purpurascetts. 
Inner  perianth-segrincnts  with  auricles  and  a  median  pair  of  sacs,  each  joined  laterally  to  the 
auricle  by  a  narrow  riilge  or  saccate  process. 
Scape  bearing  a  solitary  flower  or  when  several  the  pedicels  often  very  long  or  unequal. 

Flowers  purple;  pedicels  oft^n  very  unequal,  half  to  as  long  as  the  scape 

2.    E.  hendcrsonii. 
Flowers  mostly  cream,  yellow  or  pink. 

Filaments  filiform  or  very  narrowly  dilated. 

Style  and  stigma  entire 3.     E.  citrinum. 

Style  3  eleft  or  3-lobed  at  apex. 

Leaves  bright  solid  green 4.     E.  grandiilorum. 

Leaves  strongly  mottled 5.     E.   culifornicum. 

Filaments  ovately  scarious-winged 6.     E.  revolutum. 

Scape  none,  the  flowers  1  to  5  in  an  umbel  sessile  bet;ween  the  leaves,  each  flower  thus  raised 
on  a  scape-like  pedicel 7.     E.  hartwegii. 

1.  E.  purpurascens  Wats.  Tliree  to  6  (or  16)  inches  high,  the  scape  hearing 
1  to  8  flowers  in  a  raceme,  the  flowers  commonly  approximate,  rarely  with  very 
nneqnal  pedicels  and  nmhellate :  leaves  not  mottled,  undulate-margined,  dark 
metallic  green ;  flowers  light  yellow,  tinged  purple  after  a  few  days,  the  linear 
segments  7  to  8  lines  long,  only  slightly  recurved ;  filaments  filiform ;  style  clavate, 
shorter  than  the  stamens,  its  stigma  obscurely  lobed. 

Sierra  Nevada,  Mt.  Lassen  to  Tulare  Co.,  brushy  or  forested  slopes,  4000  to 
8000  feet.    Rare  south  of  Plumas  Co.    June-July. 

Loes. — Hot  Springs  Valley  near  Lassen  Peak,  Jepson  4079  (lower  part  of  petals  sulphur 
yellow,  the  upper  part  pure  white  and  fading  pink);  Big  Mdws.,  Plumas  Co.,  E.  M.  Austin; 
Cisco,  ace.  Purdy;   Mt.  Moses,  Purpns. 

Befs. — Erythronium  purpurascens  Wats.  Proc.  Am.  Acad.  12:277  (1877).  E.  ffraiidi- 
florum  var.  muUiflorum  Torr.  Pac.  R.  Rep.  4:146  (1857),  type  loc.  Downieville,  Bigelcjw. 
E.  purjtura-iicens  var.  uniflor-iim  Wats.  Bot.  Cal.  2:171  (I88O),  resting  on  E.  grandiflorum  Torr. 
Pac.  R.  Rep.  4:14.5  (1857),  type  loc.  Forest  City  near  Downieville,  Bigelow. 

2.  E.  hendersonii  Wats.  Seven  to  12  inches  high,  1-flowered  or  with  2  to  4 
flowers  on  pedicels  half  to  as  long  as  the  scape  ;  leaves  mottled,  long-oblong,  obtu.se 
or  obtusish,  or  tapering  from  the  middle  upward;  perianth  jiurple,  the  segments 
very  revohite,  IX'x  to  l-'^Cj  inches  long,  the  base  of  segments  with  a  median  pair 
of  inflated  or  bulbous  sacs,  each  connected  with  the  auricles  by  a  small  sac  or 
papilla;  stigma  3-lobed. 

Siskiyou  Co.    North  to  southwestern  Oregon. 
Locs. — Quartz  A'alley,  Butler.     Grants  Pass,  Ore.,  M.  S.  Baler. 

Ref. — Erythronium  hendersonii  Wats.  Proc.  Am.  Acad.  22:479  (1887),  based  on  Oregon 
spms.  (Ashland,  Henderson,  and  Grants  Pass,  Sowell). 

3.  E.  citrinum  Wats.  Scape  1  to  3-flowered,  .'5  to  11  inches  high  ;  leaves 
"mottled,"  but  not  obviously  so  in  our  material,  oblong,  obtuse  or  acute,  more 
or  less  undulate,  3  to  6  or  10  inches  long;  flowers  lemon-yellow,  the  oblong  acumi- 
nate segments  1  to  l^/^  inches  long ;  inner  perianth-segments  bearing  at  ba.se  a 
median  pair  of  saccate  protuberances,  each  joined  laterally  by  a  smaller  sac  or 
process  to  the  auricle ;  style  clavate  at  apex ;  style  and  stigma  cpiite  entire. 

Open  pine  woods,  central  Sierra  Nevada  and  southw-estern  Oregon.    Apr. 

Tax.  Note. — Watson  describes  the  appendages  as  "scales,"  but  in  dried  specimens  these 
' '  scales ' '  of  the  delicate  perianth-segments  are  portions  of  the  formerly  open  sacs  flattened  b.v 
pressure. 

Locs. — Italian  Bar,  Tuolumne  Co.,  Fred  Grant;  Yankee  Hill,  Jepson  6407. 

Ref. — Erythronium  citrinum  Wats.  Proc.  Am.  Acad.  22:480  (1887),  type  loc.  Deer  Creek 
Mts.,  Josephine  Co.,  Ore.,  Howell. 

4.  E.  grandiflorum  Pursh  var.  parviflorum  Wats.    Scape  1  to  2  or  5-flowered  ; 

leaves  bright  green,  without  spot.s ;  flowers  egg-yellow,  at  higher  altitudes  lemon- 
yellow;  inner  perianth-segments  anrieled  and  with  4  e(|ual  sacs  at  base,  the  sacs 
ridged,  \\Tinkled  or  flattened  and  not  very  distinct  from  each  other;  style  3-eleft 
at  apex  or  merely  3-lobed. 
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High  montane  in  northern  Huiuboklt  Co.  and  in  Siskiyou  Co.  North  to 
British  Columbia. 

Locs. — Trinity  Summit,  Jepson,  2039;  Marble  Mt.,  Jepson  2826. 

Eefg. — Eeythronium  grandiflorum  Pursh,  1:2:31  (1814),  type  loc.  Kamiah,  Ida.,  Letcis; 
var,  p.\RvirLORUM  Wats.  Proc.  Am.  Acad.  26:129  (1891),  based  on  high  montane  spms.  from 
the  western  XJ.  8,     E.  parviflorum  Gooding,  Bot.  Gaz.  33:67   (1902). 

5.  E,  calif ornicum  Purdy.  Fawn  Lily.  Like  preceding  but  leaves  strongly 
mottled ;  flowers  creamy  white  or  somewhat  yellowish,  or  white ;  median  sacs  2, 
the  lateral  ones  reduced  to  a  transverse  ridge. 

Brushy  or  open  hillslopes:  northern  Sonoma  Co.  to  Humboldt  and  Trinity 
COS.,  500  to  3500  feet.    Mar.-Apr. 

Locs. — Gualala  River,  M.  S.  Baler;  Cloverdale,  Sctchcll;  Middleto-\\Ti  grade,  Jepson;  Wil- 
lits,  TV.  C.  Mathews;  Blue  Bock  Eidge,  Jepson  1880;  Harris,  Etltel  Tracy;  Kneeland  Prairie, 
Tracy  4897  (flowers  white)  ;  Burnt  Ranch,  ace,  to  Purdy. 

Refs. — Erythronium  californicum  Purdy,  Flora  and  Sylva,  2:2.53  (1904),  type  loc. 
TJkiah,  Purdy.  E.  grandijiorum  Wats.  Bot.  Gal.  2:170  (1880),  not  Pursh.  Purdy 's  species 
seem  iusufficiently  distinct  from  the  northern  plant  usually  called  E.  giganteum  Lindl.  (Bot. 
Reg.  sub.  t.  1786, — 1836,  type  loc.  "Northwest  America,"  Douglas),  but  he  restricts  the  true 
E.  giganteum  to  the  region  from  Grants  Pass,  Ore.,  north  to  British  Columbia. 

E.  nowEi.LTi  Wats.  Proc.  Am.  Acad.  28:130  (1891).  Flowers  light  yellow,  in  age  pale  rose, 
"without  auricles  or  scales." — Type  loc.  W^aldo,  Ore.,  Eoivell.  Specimens  of  both  Howell's 
first  and  second  distribution  show  auricles  and  sacs  ("scales").  On  the  other  hand  Purdy 
states  that  specimens  from  the  Adams  Mine  1  mile  sw.  of  Waldo,  probably  the  exact  type 
station,  are  ' '  entirely  destitute  of  appendages. ' ' 

6.  E.  revolutum  Sm.  Like  E.  californicum ;  scapes  1  or  2  (to  4)-flowered, 
7  to  12  inches  liigli ;  leaves  lightly  mottled  ;  flowers  bright  pink  or  pale  lavender, 
sometimes  white,  aging  to  inirple ;  filaments  broadly  dilated,  almost  conniving 
around  the  ovary. 

Woods,  often  on  borders  of  swamps :  ]\Iendocino  and  Himiboldt  cos.,  10  to  20 
miles  from  the  coast,  500  to  2500  feet.    Northward  to  British  Columbia. 

Locs. — Navarro  River,  ace.  Purdy ;  Kneeland  Prairie,  Tracy  3183,  4059,  4896 ;  High  Prairie, 
Bald  Mt.,  Tracy  4938;  Hupa,  Chandler  1279. 

Refs. — Erythronium  revolutum  Smith,  Rees'  Cycl.  13.  no.  3  (1809),  type  loc  Gulf  of 
Georgia,  British  Columbia,  Menzies.  Var,  bolanderi  Wats.  Proc.  Am,  Acad,  26;129  (1891), 
type  loc,  Mendocino  redwoods,  Bolandcr. 

7.  E.  hartwegii  Wats.  Flowers  solitai-y  or  borne  in  a  2  to  5-flowered  umbel 
sessile  between  the  pair  of  basal  leaves,  each  flower  thus  appearing  to  be  raised 
on  a  scape  of  its  own ;  scape-like  pedicels  3  to  6  inches  high ;  eornis  forming 
ofli'sets  freely  at  the  end  of  filiform  filaments  originating  from  their  base ;  leaves 
richly  mottled ;  flowers  white  or  cream  with  orange  or  yellow  base  ;  inner  perianth- 
segments  witli  a  median  pair  of  compressed  sacs  and  with  prominent  auricles; 
stigma  3-lobed  or  -parted. 

Brushy  hillsides:  Sierra  Nevada  foothills,  Tehama  Co.  to  ilariposa  Co.  Apr. 
Our  only  species  which  has  ofl^sets. 

Locs. — Rough  and  Ready,  Nevada  Co.,  Jepson;  Auburn,  Bolander;  Mariposa,  Congdan. 

Refs. — Ekythroxium  hartwegii  Wats.  Proc.  Am.  Acad.  14:261  (1879),  resting  first  on 
E.  grandiflorum  Benth.  PI.  Hartw.  339  (1857),  type  loc.  Sierra  Nevada  foothills  in  Tehama 
Co.,  near  Pine  Creek,  Hartweg  288. 

19.     FEITILLARIA  L. 

Stem  erect,  simple,  from  a  bulb  of  one  or  few  thick  fleshy  scales.  Cauline 
leaves  alternate  or  whorled,  narrow,  sessile;  basal  leaves  large,  ovate  or  elliptic, 
borne  only  in  the  year  or  years  before  the  flowering  stalk  appears.  Flowers  in 
racemes  or  solitary,  dull  purple,  brownish,  whitish  or  red.  Perianth  campanulate 
to  funnel-form,  deciduous,  of  6  distinct  segments,  each  segment  uisually  with  a 
shallow  gland  or  nectar-bearing  area  above  the  base.  Stamens  6,  inserted  on  the 
base  of  the  segments,  included ;  filaments  slender ;  anthers  extrorse,  more  or  less 
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versatile.  Ovary  sessile  or  nearly  so.  Style  1,  entire  or  3-parted.  Capsule 
membranous,  6-angled  or  winged,  loeulicidally  3-valved.  Seeds  numerous,  in  2 
rows  in  each  eell. — About  50  species,  northern  hemisphere.  Our  species  bear  a 
mimite  tuft  of  glandular  hairs  at  apex  of  the  perianth-segments.  (Latin  fritillus, 
a  dice-box,  on  account  of  the  shape  of  the  flower.) 

A.     Style  entire   (or  3-parted  at  the  very  apex  in  no.  3) ;  perianth  of  uniform  color,  its 

glands  obscure. 

Flowers  yellow;  plants  3  to  9  inches  high 1.    F.  pudica. 

Flowers  pink  or  pink-purple. 

Perianth  %  to  1  inch  long;  plants  10  to  30  inches  high 2.     F.  bramlegei. 

Perianth  1  to  1%  inches  long;  plants  6  to  12  inches  high 3.     F.  pluriflora. 

B.     Style   deeply   3-cleft;   perianth-glands   mostly  obvious. 

Stem  leafy  only  on  lower  half,  the  larger  leaves  mostly  basal;   odor  often  obnoxious;   perianth 
evenly  shaded,  not  mottled  or  checkered   (except  no.  (5). 
Stem  3  to  12  inches  high. 

Flowers   dull  white 4.     F.   Uliacea. 

Flowers  not  white. 

Flowers  dark  brownish  or  greenish  purple 5.     F.  hi  flora. 

Flowers  shaded  with  pink,  checkered  purple 6.     F.  purdjii. 

Stems  12  to  20  inches  high;  flowers  yeUowisli  green 7.     F.  agrcstis. 

Stem  leafy  above,  the  lower  half  or  third  naked. 

Perianth  evenly  shaded,  not  mottled  or  checkered,  at  least  not  commonly. 

Flowers  more  or   less  purplish   or   greenish,   often   lighter   within;    segments   obovate- 

oblong 8.     F.  parviflora. 

Flowers  green;  segments  lanceolate 9.     F.  viridia. 

Perianth  mottled  or  checkered. 

Flowers  scarlet;  style  cleft  %  to  Vs  its  length 10.    F.  rec-urva. 

Flowers  brownish  purple;  style  cleft  to  below  the  middle. 

Leaves  ovate-lanceolate;  perianth-segments  1  to  ]  Vi  inches  long 11.    F.  lanccolata. 

Leaves  linear ;  perianth-segments  V2  to  %  inch  long. 

Stem  slender  or  equably  developed  in  proportion  to  the  leaves;   capsule  acutely 

angled 12.      F.    atropurpurea. 

Stem  stout,  much  thickened  in  projjortion  to  the  leaves;   capsule  with  horn-like 
processes  at  the  base  and  summit  of  each  valve 13.    F.  pinetorum. 

1.  F.  pudica  Spreng.  Yellow  Fritillary.  Stem  3  to  9  inches  high.  1  to 
3-flowercd  ;  bulb-scales  very  small  and  rounded  ;  leaves  3  to  8,  narrowly  oblanceo- 
late,  alternate,  borne  generally  on  upper  half  of  stem ;  perianth  yellow  or  orange, 
often  purple  tinged  outside,  the  segments  oblong-obtuse  to  obovate-oblong,  5  to 
9  lines  long,  the  glands  at  base  very  small;  stigma  very  .shortly  3-lobed ;  capsule 
obovoid-oblong,  %  inch  long. 

vSierra  Co.  to  Siskiyou  Co.,  mostly  east  and  north  of  the  Sierra  Nevada  crest, 
5000  to  6000  feet.  North  to  British  Columbia,  east  to  Utah.  Apr.-May.  Flowers 
turning  brick-red  and  recurving  in'  age. 

Loes. — Mohawk  Valley,  Min^>r;  Eoeky  Comfort  School,  nw.  Lassen  Co.,  Louise  Scroggy; 
Lassen  Creek,  E.  M.  Austin;  Altui-as,  Goldsmith  48;  Ft.  Bidwell,  Manning;  Ehett  Lake,  Man- 
ning; Goose  Valley,  Shasta  Co.,  M.  S.  Baker;  Yroka,  Butler  1121;   Fort  Jones,  Anna  Conan. 

Refs. — Fritillakia  pudica  Spreng.  Syst.  2:64  (1825);  Baker,  Journ.  Linn.  Soc.  14:267 
(1874).  Lilium?  pitdicum  Pursh,  Fl.  1:228,  t.  8  (1814),  type  loc.  headwaters  Missouri  River, 
Lewis. 

2.  F.  brandegei  Eastw.  Stem  stout,  glabrous,  10  to  30  ( ?)  inches  high, 
about  7-flowered ;  leaves  on  upper  half  of  stem,  in  2  whorls  of  5  to  9,  oblong- 
lanceolate,  3  to  4  inches  long,  lo  to  %  inch  wide;  flowers  pinkish  or  purplish, 
campanulate  with  obtuse  base,  borne  on  recurved  rather  thick  pedicels ;  perianth- 
segments  %  to  1  inch  long,  oblong-lanceolate,  becoming  involute  and  S])reading; 
glands  obscure ;  filaments  subulate ;  style  exceeding  the  stamens,  entire,  witli 
stigma  scarcely  lobed ;  capsule  winged,  truncate. 

In  the  Yellow  Pine  belt,  Tule  River  basin,  5000  feet.     InsufReiently  known. 
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Loc. — Bear  Creek,  Tulare  Co.,  Furpus. 

Eef. — Fritilaria  brandegei  Eastw.  Bull.  Torr.  Bot.  Club  30:484  (1903),  t}-pe  loc.  Coburn 
Mill,  Bear  Creek,  on  North  Fork,  Tule  Eiver,  T.  Braiidegee. 

3.  r.  pluriflora  Torr.  Adobe  Ltly.  Stems  6  to  12  inches  high,  leafy  chiefly 
at  base,  1  to  7-tlo\vered;  bulb  somewhat  yellowish,  its  scales  few  (6  to  8),  i/o  to  1 
inch  long ;  leaves  4  to  10,  oblong-lanceolate ;  perianth  uniform  pink-purple,  the 
segments  obovate-oblong,  aeutish,  1  to  1%  inches  long;  style  3-parted  at  apex; 
capsule  as  broad  as  long,  truncate  at  apex,  narrowed  toward  the  base,  strongly 
3-lobed,  each  lobe  with  2  longitudinal  dorsal  ridges  or  wings  with  intervening 
depression. 

Adobe  soil  in  the  foothills  bordering  the  Sacramento  Valley:  Solano,  Yolo 
and  Butte  cos.    Feb.-Mar.    Also  called  Pink  Fritillary. 

Locs. — Vacaville,  Jepson  5303;  Sweeney  Creek,  Solano  Co.,  E.  H.  Piatt;  Clear  Creek,  Butte 
Co.,  H.  E.  Brmrn  141. 

Refs. — Fritillaria  pluriflora  Torr.;  Beutli.  PI.  Hartw.  338  (1857),  ba.sed  on  Fremont 
313  (Feather  River)  and  Hartweg  258  (Sierra  foothills,  n.  Butte  Co.);  Jepson,  Fl.  W.  Mid. 
Cal.  107   (1901). 

4.  F.  Uliacea  Lindl.  White  Fritillary.  Stem  3  to  10  (or  sometimes  12) 
inches  high,  often  somewhat  stout  and  succulent.  1  to  5-flowered ;  leaves  of  the 
basal  tuft  linear  to  oblong-lanceolate,  14  ^o  %  inch  broad,  \\\  to  41^  inches  long, 
the  cauline  leaves  few,  linear-oblong  or  linear ;  flowers  dull  white ;  perianth- 
segments  oblong-ovate  to  obovate,  6  to  9  lines  long ;  gland  greenish,  purplish- 
dotted,  the  greenish  veins  sometimes  glandular  nearly  or  quite  to  the  apex  of 
the  segments ;  style  cleft  to  about  the  middle ;  capsule  stipitate,  truncate  at  each 
end,  I/O  inch  long  and  as  broad,  the  back  of  each  lobe  slightly  channeled  and 
2-ridged. 

Open  hilltops  near  the  coast  from  San  Francisco  Bay  to  Monterey  Co.  Mar.- 
Apr. 

Locs. — Pfeifer's  Ft.,  Monterey  coast,  Marion  Farscms;  Carmel  Bay,  F.  G.  Woodcoclc  (odor 
disagreeable  like  F.  agrestis)  ;  Redivood  City,  Jepson  5732;  Hillsboro,  Inez  Smith;  Potrero 
Hills,  San  Francisco,  Dunn  (dwarfed)  ;  San  Leandro,  A.  E.  Wieslan-der;  Stege  (Dai'y  6530) 
and  Point  Richmond  {Tracy  (512),  growing  in  low  ground,  tall,  succulent,  with  narrow  leaves. 

Refs. — Fritillaria  liliacea  Lindl.  Bot.  Reg.  sub  t.  1663  (1835),  tvpe  from  Cal.,  Donglas; 
Jepson,  Fl.  W.  Mid.  Cal.  109  (1901). 

5.  F.  biflora  Lindl.  Mission  Bells.  Stem  stout,  4  to  10  (rarely  12)  inches 
high,  2  to  4  (rarely  1,  less  rarely  as  many  as  7) -flowered  ;  leaves  2  to  7,  scattered 
or  somewhat  whoiied  below,  oblong  to  ovate-laneeolate,  2  to  4  inches  long,  14 
to  114  inches  wide;  perianth  campanulate,  8  to  12  lines  long,  dark  brownish  or 
greenish-purple ;  .segments  oblong-lanceolate,  with  a  longitudinal  greeni.sh  gland- 
ular band  extending  from  the  base  nearly  to  the  apex ;  style  cleft  to  about  the 
middle ;  capsule  nearly  1  inch  broad,  and  not  quite  as  high. 

Southern  California  (cisniontane  region)  northerly  to  San  Luis  Obispo  Co.; 
apparently  localized  also  in  the  North  Coast  Kanges.  Also  called  Chocolate  Lily 
and  Black  Lily. 

Locs. — San  Diego,  Cooper;  Winchester,  Riverside  Co.,  Sail  384;  San  Dimas,  Chandler; 
Los  Angeles,  C.  J.  Fox;  San  Luis  Obispo,  J.  A.  Metsler;    (?)  Ilkiah,  Bolander. 

Var.  inflexa  Jepson  n.  var.  Longitudinal  band  much  thickened  at  apex,  especially  on  the 
inner  perianth-segments  and  infiexed  in  such  a  way  as  to  form  a  channel  at  apex  on  the  back 
of  the  segments. —  (Segmenta  pcrianthii  virga  media  ad  apicem  crassiore,  inflexa. ) — Palisades 
region,  Calistoga,  Elizabeth  C.  Wrir/lit  (tyjie).  Var.  ineziana  Jepson  n.  var.  Stem  slender, 
1  or  2-flowered:  leaves  linear-oblong  to  lanceolate,  2  to  3  inches  long,  2  to  4  lines  wide; 
perianth-segments  widely  spreading,  often  faintly  mottled  with  yellow;  odor  very  disagreeable. 
— (Caulis  tenuis,  1-2-floribus ;  folia  liiieari-oblong.a  vel  lineari-lanceolata;  odor  nauseosus.)  — 
San  Mateo  Co.:  Hillsboro,  Inez  Smith  {type).  Intermediate  between  the  species  and  F.  purdyi. 
Also  closely  allied  to  F.  liliacea. 

Refs. — Fritillaria  bifi^ora  Lindl.  Bot.  Reg.  sub  t.  1663  (1835),  type  from  Cal.,  Dcniglas. 
F.  lanceolota  Torr.  Bot.  Mex.  Bound,  pi.  61   (1859).     F.  suceulenta  Elmer,  Bot.  Gaz.  4l':311 
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(1906),  type  loe.  Hernandez,  San  Benito  Co.,  Laura  M.  Lathrop;  leaves  succulent,  covered  with 
a  bloom. — Ex.  char.     Var.  inflexa  Jepsou.     Var.  inbsiana  Jepson. 

6.  F.  purdyi  Eastw.  Stem  4  to  9  inches  high,  1  to  7-fio\vei-ed ;  basal  leaves 
ovate  to  oblong,  obtusish,  li/4  to  214  inches  long,  the  upper  linear;  flowers  white 
and  purple  mottled,  shaded  with  pink ;  style  cleft  about  to  the  middle. 

Humboldt  and  Trinity  cos. 
Loc. — Le\viston,  Wendell  Philips. 

Bef.— Fritillaria  purdyi  Eastw.  Bull.  Torr.  Bot.  Club  29:75,  pi.  6  (1902),  type  loc. 
Kneeland,  Humboldt  Co.,  C.  Lowe. 

7.  F.  agrestis  Greene.  Stink  Bells.  Stem  from  vei-y  deep-seated  bulb,  12 
to  20  inches  high,  leafy  on  the  lower  half;  leaves  8  to  12,  oblong-oblanceolate  to 
linear-lanceolate,  alternate  or  the  lower  somewhat  whorled  ;  raceme  3  to  8-flowered, 
the  flowers  exactly  campanulate,  nodding  on  pedicels  abruptly  recurved  at  sum- 
mit;  jterianth-segments  1  to  ly^  inclies  long,  4  to  5  lines  wide;  yellowish  green, 
with  prominent  or  ligulate  green  band  running  nearly  to  the  apex,  distinctly 
glandular  at  base,  and  more  or  less  glandular  above ;  style  cleft  to  about  the 
middle. 

Grain  fields,  region  of  the  lower  San  Joaquin  and  Sacramento  rivers.  Odor 
very  obnoxious. 

Locs. — Turlock,  comm.  Edith  M.  Wiclces;  e.  side  of  Mt.  Diablo,  Linda  Gehringer;  Antioch, 
Davy  987;  Sacramento  Co.,  J.  Durham   (1-flowered  dwarf). 

Refs. — Fritillaria  agrestis  Greene,  Erythea  3:67  (1895),  type  loc.  Antioch,  Greene; 
Jepson,  Fl.  W.  Mid.  Cal.  109  (1901). 

8.  F.  parviflora  Torr.  Bkown  Bells.  Stem  IV^  to  21/0  feet  high;  bulb 
witli  numerous  rice-grain  bulblets;  leaves  linear  to  linear-lanceolate,  2i/^  to  4 
inches  long,  3  to  4  lines  wide,  borne  on  the  upper  half  of  the  stem,  the  lower  ones 
3  to  5  in  a  whorl,  the  upper  whorled  or  alternate ;  raceme  long,  with  4  to  10 
campanulate  flowers  on  short  recurved  pedicels;  perianth  4  to  6  lines  long,  pur- 
plisli  or  greenisli  white  to  greenish  purple,  often  lighter  inside,  rarely  faintly 
mottled,  the  veins  evident,  darker;  segments  obovate-oblong,  obtuse  to  acumi- 
nate, with  oblong-lanceolate  glands  on  lower  third ;  stamens  with  subulate  fila- 
ments, %  as  long  as  the  segments  and  a  little  sliorter  than  the  style ;  style  cleft 
1  ■{  to  7-5  its  length,  the  terminal  flowers  often  (or  occasionally  several  or  all  the 
flowers)  with  pistil  less  than  half  developed;  ovary  and  capsule  broadly  winged. 

Pine  woods:  Sierra  Nevada  from  Yuba  Co.  to  Tulare  Co.,  1500  to  3900  feet; 
occasional  in  the  inner  Coast  Range. 

Logs. — Sierra  Nevada:  Penn  Valley,  Nevada  Co.,  Jepson;  Squaw  Valley,  Placer  Co.,  L.  S. 
Smith;  New  York  Falls,  Amador  Co.,  Hansen  51;  Avery,  Calaveras  Co.,  A.  L.  Grant;  Gwin 
Mine,  Calaveras  Co.,  Jepson  1788;  Yankee  Hill,  Tuolumne  Co.,  Jepson  6404;  Kinsley,  Mariposa 
Co.,  (iKirlotie  Hoak;  Sequoia  Mills  (Millwood).  Ea.<itn:ood;  Marble  Fork,  Kaweah  River, 
Hopping  303.     Coast  Ranges:  Hollister,  Bettiis;  Mt.  Diablo,  Jepson  7573. 

Refs. — Fritillaria  parviflora  Torr.  Pac.  R.  Rep.  4:146  (1857),  type  loc.  Murphy's, 
Calaveras  Co.,  Bigelow.  Not  F.  parviflora  Mart.  (1838).  F.  micrantlia  Heller,  Muhl.  6:83 
(1910). 

9.  F.  viridia  Kell.  Stem  8  to  20  inches  high,  3  to  6-flowered ;  bulb  1,4  to  1/2 
inch  in  diameter,  its  scales  round  and  tliick;  leaves  lance-linear,  subacute,  1% 
to  21/2  inelies  long  in  1  or  2  whorls  on  the  upper  half  of  the  stem ;  flowers  pendent 
on  short  pedicels,  pale  green  to  almost  black,  campanulate,  5  to  7  lines  long; 
perianth-segments  lanceolate,  somewhat  chartaceous;  gland  dark  green,  lanceo- 
late, extending  from  the  base  and  continued  less  distinctly  to  the  apex,  or  quite 
obscure;  apical  tuft  of  hairs  short,  dense,  white,  glandular;  anthers  minutely 
but  distinctly  mucronate ;  style  3-cleft  to  about  the  middle;  ovary  cylindrical, 
acutely  angled ;  capsule  not  seen. 

San  Carlos  Range.  A  local  and  long-neglected  species,  but  perhaps  too  near 
the  preceding. 
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Loc. — San  Benito  Peak,  Jepson  2714. 

Kef. — Fbitillaria  viridia  Kell.  Proc.  Cal.  Acad.  2:9  (1863),  type  loc  New  Idria,  Veatcli. 

10.  F.  recurva  Benth.  Scarlet  Fritillary.  Stem  stout,  18  to  30  inches 
high ;  bulb  large  and  flattish,  its  scales  numerous  and  thick,  with  rice-grain 
bulblet.s  at  base ;  leaves  in  2  or  3  whorls  near  the  middle  of  the  stem,  linear  to 
linear-lanceolate,  2  to  6  lines  broad;  flowers  3  or  4  (to  6)  ;  perianth  campanulate- 
funnelfoi-m,  1  to  ll-j  inches  long,  scarlet-checked  upon  yellow,  the  scarlet  be- 
coming crimson  and  purple  in  old  flowers,  the  segments  recurving  strongly  at 
the  tips ;  gland  oblong,  3  lines  long,  slightly  depressed ;  style  slender,  3-eleft  % 
to  1/5  its  length. 

Northern  Sierra  Nevada  (Placer  Co.  northerly  to  Modoc  Co.)  ;  Coast  Ranges 
(Mendocino  Co.  to  Siskiyou  Co.).    North  to  Oregon. 

Loes. — Butterfly  Vallev,  Plumas  Co.,  B.  M.  Austin  303;  Hatchet  Creek,  Shasta  Co.,  Baker 
4-  Nutting;  Modoc.  Co.,  M.  S.  Baler;  Yreka,  ButUr  1191;  Sisson.  L.  S.  Smith;  Buck  Mt., 
Tract/  4176;  Round  Valley,  Westerm-an;  Long  Valley,  Bolander  4708. 

Var.  coccinea  Greene.  Stems  commonly  more  slender,  10  to  20  (or  30)  inches  high,  1  to  3 
(or  5)  -flowered;  bulb  small,  higher  than  thick,  its  scales  2  to  several;  flowers  scarlet,  mottled 
with  yellow;  segments  with  tips  generally  not  recurved. — Hoods  Peak  and  Napa  ranges;  north 
to  eastern  Mendocino  Co.:  Middletown  grade,  Mt.  St.  Helena,  Jepsmi;  St.  Helena,  Jepson; 
Eed  Mt.,  se.  of  Ukiah,  ace.  Puixly;  Eden  Valley,  ace.  Purdy. 

Befs. — Fritillaria  recurva  Benth.  PI.  Hartw.  340  (1857),  type  loc.  Sierra  Nevada  foot- 
hills, n.  Butte  Co.,  Hartweg  294;  Baker,  Bot.  Mag.  t.  6264  (1876).  Var.  coccinea  Greene, 
Pitt.  2:230  (1892),  type  loe.  Hoods  Peak,  Sonoma  Co.,  Bioletti.     F.  coccinea  Greene,  I.e.  2.50. 

11.  F.  lanceolata  Punsh.  Checker  Lily.  Stem  IV2  to  2  (or  3)  feet  high; 
scales  few  or  none,  the  lower  portion  of  the  solid  bulb  covered  with  numerous 
rice-grain  bulblets ;  leaves  6  to  10  in  2  or  3  whorls  on  the  upper  part  of  the  stem, 
ovate-lanceolate,  2  to  4  inches  long;  raceme  1  to  4,  sometimes  to  13-flowered; 
perianth  deeply  bowl-shaped,  1  to  ly^  inches  long,  dark  purple  mottled  with 
greenish  yellow,  the  segments  ovate  to  oblong,  deeply  concave,  with  a  very  large 
ovate-lanceolate  gland  in  the  middle  of  the  concavity;  gland  deep  green,  sharply 
defined,  often  with  minute  black  dots;  style  cleft  to  below  the  middle;  capsule 
broadly  winged,  %  inch  long. 

Near  the  coa.st,  on  oak-covered  or  brushy  hills:  San  Mateo  Co.  north  to 
Humboldt  Co.  Northerly  to  British  Columbia  and  Idaho.  Also  called  Rice-root 
Lily. 

Locs. — Lake  Pilarcitos,  Davii  10.56;  San  Francisco,  A.  L.  Grant;  Inverness,  Jepson  o02b; 
Long  Valley,  Mendocino  Co.,  Bolander  4707;  Kneeland  Prairie,  Tracy  2640;  Eureka,  Tracy 
4419;  Hupa.  Manning:  Quartz  Valle}',  Siskiyou  Co.,  Butler  122.j. 

Var.  floribunda  Benth.  Raceme  2  or  3  to  several  flowered;  perianth  campanulate,  purple  or 
greenish,  couspicuousl.v  spotted  or  checkered,  6  to  13  lines  long;  segments  broadly  oblong  or 
narrowly  ovate,  crisped  or  erosulate-margined,  the  outer  often  broader;  gland  greenish,  extend- 
ing from  the  base  V2  or  %  the  way  to  tlu?  apex. — Shady  woods.  Coast  Ranges  from  Santa  Clara 
Co.  north  to  Lake  Co. 

Locs. — Loma  Prieta,  Davy  671 ;  Los  Gatos,  Heller  7271 ;  Crystal  Springs  Lake,  C.  F.  Baler 
430;  Livermore  Valley,  Hall  1629;  Grizzly  Peak,  Davy  118;  Mt.  Tamalpais,  Chandler  275; 
Santa  Rosa,  M.  S.  Baker  722;  Glen  Ellen,  M.  L.  Douglass;  Vaca  Mts.,  Jepson;  Middletown 
grade,  Mt.  St.  Helena,  Jepson  ;   Kelseyville,  Irwin  101. 

Var.  gracilis  Wats.  Flowers  smaller  than  the  last,  with  narrow  and  more  acuminate  seg- 
ments; stamens  short  and  anthers  often  small. — Marin  Co.  to  Napa  Co.:  Angel  Isl.,  F.  P. 
McLean;  Napa  Range  near  Calistoga,  Jepson-, 

Var.  tristuUs  A.  L.  Grant  n.  var.  Perianth  scarcely  mottled,  gland  black-purple,  not  dotted. 
— Near  the  coast  in  Marin  Co.,  A.  L.  Grant   (tj-pe). 

Eefs. — FritilLjVKI.a  lanceolata  Pursh,  Fl.  230  (1814),  type  loc.,  headwaters  of  the  Colum- 
bia River,  Lewis;  Jepson,  Fl.  W.  Mid.  Cal.  108  (1901).  Var.  floribitnda  Benth.  PI.  Hartw. 
338  (1857).  F.  mutica  Lindl.  Bot.  Reg.  sub  t.  1663  (1835),  type  from  Cal.,  Douglas;  Jepson, 
Fl.  W.  Mid.  Cal.  I.e.  F.  lanceolata  Hook.  Fl.  Bor.  Am.  2:181  t.  193  (1839),  not  Pursh.  Var. 
GRACILIS  Wats.  Proc.  Am.  Acad.  14:259.  F.  lanceolata  var.(?)  Benth.  PI.  Hartw.  340  (1857), 
type  loc.  Corte  Madera,  Hartweg  218.  F.  mutica  var.  gracilis  Jepson  I.e.  Var.  tristiilis 
A.  L.  Grant. 
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12.  F.  atropurpurea  Nutt.  Stem  1/2  to  li/o  feet  high  from  a  thick-sealed 
bulb ;  leaves  7  to  14,  on  the  Tipper  half  of  the  stem,  alternate  or  more  or  less 
whorled,  narrowly  linear,  sessile,  2  to  i%  inches  long;  flowers  open-campanulate, 
1  to  4  (rarely  5  or  6)  on  recurved  pedicels;  segments  purplish-brown  mottled 
with  yellowish-green,  narrowly  rhombic  or  oblong  and  tapering  to  base  and  apex, 
V2  to  ^  inch  long;  style  cleft  %  its  length ;  capsule  acutely  angled. 

High  North  Coast  Ranges,  Sierra  Nevada  and  San  Bernardino  Mts.,  6000  to 
10,500  feet;  northerly  to  Oregon  and  Montana. 

Loes. — Salmon  Summit,  Jepsnn  2077;  Dorle.ska,  Trinity  Co.,  Hall  8574;  Marble  Mt.,  Jepson 
2831;  Himibug  Mt.,  Butler  1261;  Modoc  Co.,  M.  S.  Baker;  Mt.  Lassen,  Hall  <J-  Babcock  4301; 
Mt.  Lyell,  Hall  ^-  Babeock  3562;  Marble  Fork,  Kaweah  Eiver,  Hopping;  San  Bernardino 
Mts.,  ace.  Parish  (PI.  World,  20:209).  A  dwarf  form  is  the  var.  falcata  Jepson  n.  var.  Tliree 
inches  high;  leaves  mostly  basal,  broadly  linear,  falcate;  flowers  2  or  3. —  (Une.  3  alta;  folia 
plcrunique  basalia,  late  linearia,  falcata;  flores  2  vel  3.) — San  Carlos  Range  (San  Benito  Peak, 
Jepsun  2715,  type). 

Refs. — Fritillaria  atropurpurea  Nutt.  Journ.  Acad.  Phila.  7:54  (1834),  type  loc.  Flat- 
head River,  n.  Rocky  Mts.,  Nuttall.     Var.  falcata  Jepson. 

13.  F.  pinetorum  David.son.  Stem  stout  or  even  somewhat  fistulous,  5  to 
14  inches  high ;  bulb  with  numerous  riee-grain  bull)lets :  leaves  12  to  20,  approxi- 
mate in  somewhat  indefinite  whorls,  linear,  noticeably  narrow  in  contrast  to  the 
stoutness  of  the  stem ;  flowers  3  to  8,  on  ujiright  pedicels  slightly  flexuous  at  first 
but  becoming  stout  and  stiff ;  .segments  dark  greenish  purple  and  j'cllow,  mottled, 
broadly  ovate-acuminate,  obtuse  at  very  apex,  about  Vo  inch  long;  gland  indefi- 
nite ;  filaments  narrowly  subulate ;  style  3-cleft  half  its  length  or  more ;  capsule 
acutely  angled  with  short  horn-like  processes  at  the  base  and  summit  of  each  valve. 

Pine  forests,  6000  to  9000  feet:  White  Mts.  and  southern  Sierra  Nevada 
southerly  to  the  San  Gabriel  and  San  Bernardino  mts. 

Locs. — Campito  Mt.,  Jepson  7292;  Casa  Diablo,  Oivens  Valley,  Almeda  Nordi/ke;  Long 
Mdw.,  North  Fork  Kings  River,  Hall  #  Chandler  4421/2  ;  Kern  Peak,  Mary  Haskell;  Mt.  Pinos, 
Hall  6517;  Swartout  Caiion,  Mt.  San  Antonio,  Hall  1507. 

Ref. — Fritillaria  pinetorum  Davidson,  Mulil.  4:67  (1908),  type  loc.  Mt.  Cummings,  Kern 
Co.,  Hasse  #  Davidson  1739. 

20.     LILIUM  L.    Lily 

Stems  simple,  tall  and  leafy,  from  a  scaly  bulb  or  scaly  rootstock.  Leaves 
narrow,  sessile.  Flowers  large  and  showy,  solitary  or  2  to  many  in  a  terminal 
raceme.  Perianth  most  commonly  funnelform ;  its  segments  6,  yellow,  red  or 
white,  often  dotted  or  spotted  with  brown,  distinct,  equal,  spreading  or  recurved, 
with  a  nectar-bearing  groove  toward  the  base.  Stamens  6,  hypogynous,  included ; 
anthers  versatile.  Style  one,  long,  deciduous ;  stigma  3-lobed.  Capsule  loculici- 
dal ;  seeds  numerous,  flat,  horizontal,  in  2  rows  in  each  cell. — Species  about  45, 
north  temperate  zone.     (Greek  lilion,  the  classical  name.) 

Lilies  inhabiting  dry  slopes  do  not  have  jointed  scales,  while  jointed  scales  characterize  the 
wet  land  species.  Lilies  in  cold  or  shaded  places  do  not  perfect  as  much  seed  as  in  opener 
spots  but  the  joints  of  the  bulb-scales  are  wonderfully  adapted  to  propagation.  If  a  jointed 
bulb  is  disturbed  it  replants  itself  manv-fold   (Carl  Purdv). 

Bibliog.— Ehves,  H.  J.,  Monog.  of  the  Genus  Lilium  (1880).  Purdv,  C,  Pacific  Coast  Lilies 
(Gard.  &  For.  10:43,  144,  326,-1897);  New  West  American  Lilies'  (Erythea,  5:103-105,— 
1897);  Lilies  of  the  Western  U.  S.  and  British  Columbia  (Jour.  Rov.  Hort.  Soc.  26:351-362, 
figs.  183-186,-1904).  Hansen,  Geo.,  Lilies  of  the  Sierra  Nevada  (Erythea  7:21-23,-1899). 
Waugh,  F.  A.,  Conspectus  of  the  Genus  Lilium  (Bot.  Gaz.  27:235-254,  340-360,  figs.  1-14.— 
18091. 

A.     Plants  of  dry  places  with  true  bulbs   (not  rhizomatous) ;  bulb-scales  not  jointed. 
Flowers  white  (aging  purplish  or  rose-purple)  or  pink. 

Perianth  pure  white   or  minutely  purple-dotted,   aging  purplish,   3   to  4   inches   long,   its 
segments  slightly  recurved  at  tip 1.     L.  washingtonianum. 

Perianth  nearly  whit<>,  brown-dotted,  aging  rose-purple,  1%  to  2  inches  long,  its  segments 
recurving  from  the  middle 2.     h.  rubescens. 

Perianth  pink,  its  segments  revolute  to  the  stem 3.     L.  kclloggii. 
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Flowers  not  white. 

Perianth  dark  brownish-red  to  dingy  purple 4.     h.  holanderi. 

Perianth  orange  or  yellow. 

Leaves  undulate;  periauth-segnients  2%  to  4  inches  long,  recurved  %  their  length 

5.     L.  humboldtii. 

Leaves  plane;  perianth  segments  1%  to  2  inches  long,  recurved  %  their  length 

G.     L.  colli mbUinum. 
B.     Plants  of  bogs  or  wet  places;  bulb  rhizomatous,  its  scales  Jointed. 
Flowers  red  or  orange. 

Flowers  dark  red,  purple-spotttd  within,  tips  of  segments  recurved ;   rhizome  not  branching 

7.     L.  7n.aritimum. 
Flowers  orange-red  or  orange-yellow,  dotted  or  spotted  \nth  dark  purple. 
Ehizome  not  branching. 

Upper   '-;a   of  perianth-segments  at  length  recurving  to  the  pedicel;    scales  1   or  2- 

jointed 8.      L.   occidentale. 

Perianth-segments  recurving  only  at  tip;   scales  .3   or  4-jointcd 9.     L.  parviim. 

Ehizome  commonly  branching,  its  scales  commonly  2-jointed;   perianth-segments  fully 

revolute _ 10.     L.  pardalinum. 

Flowers  clear  lemon-yellow;  rhizome  not  branching,  its  scales  3  or  4-jointed 11.     L.  parryi. 

1.  L.  washingtonianum  Kell.    Washington  Lily.     Stem  commonly  4  to  6 

feet  tall,  the  bulb  ovate,  scales  not  jointed ;  flowers  pure  white,  often  minutely 
purple-dotted,  aging  purplisli ;  perianth  tubular-eainpanulate,  3  to  4  inches  long, 
the  segments  spreading  above,  not  closely  approximate  in  a  tube ;  stamens  a  little 
shorter ;  anthers  yellow,  5  to  6  lines  long ;  capsule  obovate-oblong,  truncate,  ob- 
tusely 6-angled  or  sometimes  narrowly  winged. 

Central  and  northern  Sierra  Nevada,  3000  to  6000  feet,  in  the  upper  pine 
forests  or  in  thickets,  north  to  Mt.  Shasta,  thence  westerly  to  northeastern  Hum- 
boldt Co.    Oregon.    Aug.    Flowers  delightfully  fragrant  witli  the  odor  of  pinks. 

Loes. — Dinkey  Grove,  Fresno  Co.,  A.  L.  Grant  1186;  Yosemite  Park,  Jepson  4643  (Crane 
Creek),  3494  (Merced  Big  Trees);  Sierraville,  Alma  Ames  6;  Mt.  Shasta,  Jepson;  South 
Fork  Mt.,  Humboldt  Co.,  ace.  Drew,  Bald  Mt.,  Humboldt  Co.  (purple-tinted),  ace.  Furdy. 
Not  reported  from  the  southern  Sierra  Nevada,  and  probably  does  not  occur  in  Southern 
California  or  the  Soutli  Coast  Ranges. 

Refs. — LiLiUM  WASHiNCiTONUNUM  Kell.  Proc.  Cal.  Acad.  2:13  (1863),  type  from  the  Sierra 
Nevada,  KeUogg,  who  named  it  in  honor  of  Martha  Washington  as  "Lady  Washington  Lily"; 
Elwes,  Monog.  Lil.  pi.  10  (1880);  Drew,  Bull.  Torr.  Club,  16:148  (1889).  Var.  jmrpureum 
Baker,  Jour.  Linn.  Soc.  14:233  (1874),  type  from  Yosemite,  is  the  not  uncommon  purple-tinted 
form  ace.  Purdy. 

2.  L.  rubescens  Wats.  Chaparral  Lily.  Stem  2  to  5  feet  high ;  bulbs  ovoid, 
rhizomatous,  the  scales  not  jointed ;  leaves  broadly  oblanceolate  or  obovate,  mostly 
acute,  5  to  10  in  a  whorl,  or  the  lower  scattered;  flowers  several,  nearly  white, 
somewhat  dotted  with  brown,  aging  to  rose-inirjile ;  segments  1 1/2  to  2  inches 
long,  the  upper  i/j  revolute ;  capsule  obovoid  with  subtruncate  apex  and  abruptly 
short-attenuate  base,  wing-angled,  1%  inches  long. 

Chaparral  slopes  in  the  Coast  Ranges,  Santa  Cruz  Co.  to  Siskiyou  Co.  Near 
the  coa.st  called  Redwood  Lily ;  towards  the  interior  Chaparral  or  Chamise  Lily. 

Locs. — Santa  Cruz  Mts.,  Jepson;  Howell  Mt. ;  Comptehe,  H.  A.  Walker  275;  Kenny's, 
Jepson  2157;   Bald  Hills,  near  Hupa,  Manning  319;   Salmon  Summit  Trail,  Jepson  2091. 

Refs.— LiLiuM  RUBESCENS  Wats.  Proc.  Am'.  Acad.  14:2.56  (1879);  Jepson,  Fl.  W.  Mid.  Cal. 
110  (1901).  L.  washinatoniannm  var.  purpurcum  Masters,  Gard.  Chron.  ser.  2,  2:322,  fig.  67 
(1874),  material  from  Humboldt  Co.;  Elwes,  Monog.  Lil.  pi.  11  (1880). 

3.  L.  kelloggii  Purdy.  Bulb  like  that  of  L.  rubescens;  flowers  1  to  15; 
perianth-segments  revolute  to  tlie  stem,  pink,  dotted  purplish-black  or  maroon, 
changing  to  deeper  rosy  purple,  sometimes  witli  a  central  line  of  yellow. 

Inner  margin  of  the  Redwood  belt,  northern  Mendocino  Co.  to  Del  Norte  Co. 
Late  June,  July. 

Locs. — Del  Norte  Co.  (Patrick  Creek);  Humboldt  Co.,  ace.  Purdy;  Red  Mt.,  nw.  Mendo- 
cino Co.,  Bolandcr  (who  first  discovered  it). 

Eef. — LiLiUM  KELLOGGii  Purdy,  Garden,  59:330  (1901),  type  loc.  Kneeland  Prairie.  Purdy 
regards  this  as  the  most  distinct  of  the  newer  lilies. 
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4.  L.  bolanderi  Wats.  Stem  i/o  to  21/0  feet  high,  1  to  7-flowered ;  bulb  ovate, 
of  Humorous  hinceolate  seak^s  1  to  IVo  inches  long;  leaves  in  3  (or  i-arely  4) 
whoi'ls  with  1  to  3  smaller  alternate  leaves  below,  oblanceolate  to  obovate,  acute 
to  obtusish,  1  to  21  o  inches  long,  14  to  ly^  inches  wide,  glaucous  beneath;  flowers 
horizontal  or  somewhat  nodding,  dark  brownish-red  to  hirid  purple,  becoming 
somewhat  paler,  spotted;  segments  1^4  to  1%  inches  long,  barely  recurving. 

Dry  chaparral  hillsides,  inside  the  Redw'ood  belt,  Mendocino  Co.  to  Siskiyou 
Co.    Southern  Oregon.     July. 

Locs. — South  Fork  Smith  River,  Jepson  2891;  near  Preston  Peak,  Jepson  2886;  Siskiyou 
Mts.,  Blasdalc  1073. 

Refs. — LiLiUM  BOLANDERI  Wats.  Proc.  Am.  Aead.  20:377  (1885),  in  reality  based  solely 
on  material  from  Siskiyou  Mts.,  Howell,  ace.  Purdy,  Garden,  59:330  (1901),  and  distinct  from 
Bolander  's  Red  Mt.  plant  which  is  L.  kelloggii  Purdy. 

5.  L.  humboldtii  RoezI  &  Leicht.  Humboldt's  Lily.  Stem  commonly  3  to 
5  feet  high,  very  stout,  its  leaves  generally  purplish  and  slightly  undulate,  in 
4  to  6  whorls;  bulb  large,  ovoid,  more  or  less  oblique,  its  scales  not  jointed; 
flowers  large,  21/2  to  4  inches  long,  orange-red,  spotted  with  small  maroon  or 
pur])le  sj)ots,  the  segments  strongly  recurving. 

0])en  woods  in  lower  Yellow  Pine  and  upper  chaparral  belts  of  the  Sierra 
Nevada  and  cismontane  Southern  California,  3000  to  6000  feet.  Bulb-.scales 
possessing  a  remarkably  bitter  principle. 

Locs. — Rattlesnake  Bar,  Eldorado  Co.,  Sonne;  Jackson,  Hansen;  Tehipite  Valley,  Fresno 
Co.,  Hall  #  Chandler  484;  San  Bernardino  Mts.,  ace.  Parish  (PI.  World,  20:208);  Fish  Canon, 
San  Gabriel  Mts.,  Peirson  515. 

Var.  bloomerianum  Jepson  n.  comb.  Bulb  scales  several-jointed;  claws  of  inner  perianth- 
segments  somewhat  crested. — Cuyaniaca  Mts.  Var.  ocellatum  Kell.  Bulb  more  globular,  its 
scales  several-jointed ;  leaves  brighter  green ;  purple  spots  of  tlower  margined  with  red. — 
Mountains  from  Santa  Barbara  to  Los  Angeles.     Santa  Rosa  Isl. 

Refs. — LiLiuM  HUMBOLDTII  Roezl  &  Leicht.;  Duch.  Jour.  Soc.  Hort.  France,  ser.  2,  5:43 
(1871),  type  from  the  Sierra  Nevada,  Eoesl,  who  discovered  it  on  the  centenary  of  the  birth 
of  Alexander  von  Humboldt;  Coniptes  Rendus,  72:558  (1871);  Elwes,  Monog.  Lil.  pi.  32 
(1880).  L.  caiiadeitse  var.  puherulum  Torr.  Pac.  R.  Rep.  4:146  (1857),  type  loc.  "between 
Grass  Valley  and  Downieville, "  Bigelom.  Var.  bloomerianum  Jepson.  L.  iloomerianum  Kell. 
Proc.  Cal.  Acad.  4:160  (1872),  type  loc.  not  known.  Var.  ocellatum  Kell.  Proc.  Cal.  Acad. 
5:88  (1873),  type  loc.  Santa  Rosa  Isl.,  Harford. 

6.  L.  columbianum  Hanson.  Oregon  Lily.  Stem  slender,  2  to  4  feet  high ; 
bulb  small  (1'-  to  2  inches  in  diameter)  ;  upper  leaves  scattered,  the  lower  in 
whorls ;  perianth-segments  li/o  to  2  inches  long,  strongly  recurved,  bright  reddish 
orange,  thickly  spotted  with  purple. 

Humboldt  Co.    North  to  Oregon  and  British  Columbia. 

Ijoc. — N.  Humboldt  Co.,  coast  district,  aec.  Tracy. 

Refs. — LiLiUM  COLUMBIANUM  Hanson;  Baker,  Jour.  Linn.  Soc.  14:243  (1874),  type  from 
Ore.,  Lohb  350;  Elwes,  Monog.  Lil.  pi.  31  (1880).  L.  canadense  var.  parvifiorum  Hook.  Fl. 
Bor.  Am.  2:181   (1839),  type  loe.  Columbia  and  Willamette  rivers,  Douglas,  Tolmie. 

7.  L.  maHtimum  Kell.  Coast  Lily.  Stem  1  to  4  feet  high  with  alternate 
or  rarely  whorled  leaves;  bulb  rhizomatous,  its  scales  seldom  more  than  one- 
jointed ;  leaves  very  dark  green,  narrowly  oblanceolate  or  linear,  1  to  5  inches 
long  and  2  to  7  lines  wide;  flowers  1  to  5,  dark  red,  funnelform,  horizontal  on 
long  pedicels;  segments  barely  dotted  at  base,  I14  to  li/>  inches  long,  the  upper 
i.'j  somewhat  recurved  ;  stamens  less  than  1  inch  long,  exceeding  the  style ;  capsule 
subglobose  to  elli]itic-oblong,  9  to  10  lines  long. 

Low  meadows  or  bogs  near  the  coast  from  Marin  Co.  northward  to  Ten  Mile 
River,  ileudoeino  Co. 

Locs. — Havens  Neck,  Brandt;  Pt.  Arena,  Bioletti;  Noyo  River,  Davy  6569. 

Refs. — LiLiUM  MARITIMUM  Kell.  Proc.  Cal.  Acad.  6:140  (1876),  type  loe.  California  coast 
near  San  Franci.sco;  Elwes,  Monog.  Lil.  pi.  12,  fig.  1  (1880);  Jepson,  Fl.  W.  Mid.  Cal.  110 
(1901). 
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8.  L.  occidentale  Puidy.  Eureka  Lily.  Stem  2  feet  high  in  open  ground 
or  4  to  6  feet  high  in  thickets;  bulb  like  that  of  L.  mai'itimum;  leaves  whorled  on 
the  middle  of  the  stem,  scattered  below,  lanceolate,  acute ;  flowers  from  a  few  to 
15  on  strongly  divaricate  pedicels  3  to  9  inches  long,  nodding  at  summit ;  seg- 
ments 114  to  21/0  inches  long,  recurved  for  %  their  length,  varying  from  dark  red 
to  reddish  yellow,  fading  purplish,  the  lower  part  commonly  orange  with  purple- 
black  spots ;  anthers  oblong,  2  lines  long,  dark  red. 

Near  the  ocean,  northern  Humboldt  Co.  to  southern  Oregon. 
Locs.— Humboldt  Co.,   Tracy  435(5    (Patrick's   Point),   5078    (Humboldt  Hill),   3705    (In- 
dianola),  4376  (Korbel)  ;  Jones  Creek,  Del  Norte  Co.,  Jepson  2894. 

Ref. — LiLiUM  occiDENT.4_LE  Purdy,  Erythea  5:103  (1897),  type  loc.  Humboldt  Bay,  Purdy. 

9.  L.  parvum  Kell.  Small  Tiger  Lily.  Stem  IV2  to  7  feet  high;  rootstock 
thick  and  fleshy,  not  branching,  the  scales  3  or  4-jointed ;  leaves  lanceolate,  3  to 
5  inches  long,  in  whorls  or  quite  scattered ;  flowers  1  or  2  to  very  many,  small 
(1  to  11/4  inches  long)  on  erect  or  ascending  pedicels;  perianth  funnelform,  only 
the  tips  of  the  segments  spreading,  orange-yellow  spotted  with  purple. 

Wet  places  along  streams  or  edges  of  swamps.  Sierra  Nevada  north  to  Mt. 
Shasta,  6000  to  9000  feet.    Southern  Oregon. 

Locs. — Truckee,  Sonne;  Blue  Lakes,  Arnador  Co.,  Hansen;  Snowdon  Ranch,  Calaveras  Co., 
Jepson;  Kennedy  Mdws.,  upper  Stanislaus  River,  Jepson  6544,  6545;  Pleasant  Valley,  Tuol- 
umne Co.,  Jepson  3395;   Merced  Big  Trees,  Jepson;   Shaver  Mills,  Fresno  Co.,  K.  Brandegee. 

Refs.— LiLlUM  PARTOM  Kell,  Proc.  Cal.  Acad.  2:179,  fig.  52  (1863);  Ehves,  Monog.  Lil. 
pi,  30  (1880).    X.  canadense  var.  parvum  Baker;  Hook.  Bot.  Mag.  t.  6146  (1875), 

10.  L.  pardalinum  Kell.  Tiger  Lily.  Stem  3  to  5  or  even  7  feet  high ; 
rootstock  thick  and  fleshy,  closely  covered  with  2-jointed  closely  overlapinng 
scales,  branching  and  eventually  forming  large  mat-like  clusters ;  leaves  in  whorls 
or  alternate,  linear-lanceolate ;  floMers  1  to  many,  racemose  or  the  lower  in  whorls, 
on  long  spreading  pedicels;  segments  2  to  3  inches  long,  6  to  9  lines  wide,  .strongly 
revolute,  bright  orange-red  with  a  lighter  orange  center  and  large  purple  spots 
on  the  lower  half;  capsule  narrowly  oblong,  acutely  angled,  lio  inches  long. 

Stream  banks  and  moist  hillside  meadows:  Coa.st  Ranges,  at  low  altitudes 
near  the  sea  or  in  the  high  mountains;  Sierra  Nevada.  3000  to  4000  feet.  Also 
called  Leopard  Lily.  Bulb-scales  sometimes  3- jointed  in  some  forms  of  it.  June- 
Aug. 

Locs. — Shelley  Ch-eek,  Del  Norte  Co.,  Jepson  2918;  Qujirtz  Valley,  Butter  14."j4;  Mt.  Shasta, 
Hall  Sr  Babcock  4047a;  Hupa,  Manning  15;  Comptche,  Jepson  2233;  Horse  Mt.,  Lake  Co., 
Jepson;  Fairfax,  Marin  Co.,  Edith  A.  Lee;  Santa  Cruz  Mts.,  Jepseyn;  Mt.  Pinos,  Hall  6648; 
San  Bernardino  Valley,  W.  G.  Wright;  Alta  Mdw.,  Sequoia  Park,  Hopping  93;  Bear  Valley, 
Nevada  Co.,  Jepson  ;  Mt.  Lassen,  Hall  4"  Bahcoch  4364, 

Refs. — LiLiuii  PARDALINUM  Kell.  Proc,  Cal,  Acad,  2:12,  pi.  (1863),  type  from  Alameda 
Co,,  Kellogg;  Elwes,  Monog.  Lil.  pi,  28  (1880);  Jepson,  Fl,  W.  Mid.  Cal,  109  (1901).  L. 
californicum  Lindl.,  Ehves,  I.e.  pi.  29. 

L,  ROEZLii  Rcgel,  Gartenflora,  19:321,  t.  667  (1870),  type  probably  from  California,  not 
"Utah,"  TiOezl. — Is  one  of  many  forms  of  L.  pardalinum;  perianth  clear  yellow  with  dark 
spots,  and  sometimes  with  clear  red  tips. — Occurs  in  the  Siskiyou  Mts.,  ace.  Purdy,  L.  wakei 
Purdy;  Bailey,  Stand.  Cycl.  Hort.  1878  (1916).  Perianth  clear  rich  yellow,  unspotted,  quite 
fragrant. — Said  to  have  been  found  in  Southern  California,  probably  Lower  California. 

11.  L.  parrjd  Wats.  Lemon  Lily.  Stem  slender,  glabrous,  2  to -5  feet  high, 
2  to  lO-flowered;  bulb  liki'  that  of  L.  par\'um,  its  scales  numerous,  thick,  about 
1  inch  long ;  leaves  usually  scattered,  sometimes  the  lower  in  a  whorl,  liiiear- 
oblanceolate,  4  to  6  inches  long,  about  1  inch  wide,  mostly  acuminate ;  flowers 
clear  lemon  yellow,  sparingly  and  minutely  purple-black  dotted,  on  stout  short 
pedicels ;  perianth-.segments  3  to  4  inches  long,  somewhat  spreading  above,  or  the 
tips  recurved ;  stamens  and  style  a  little  shorter ;  anthers  oblong,  brownish,  3 
lines  long;  capsule  narrowly  oblong,  acutish,  nearly  2  inches  long,  6  lines  wide. 

Moist  situations,  high  mountains  of  Southern  California.    East  to  Arizona, 
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Loes. — Little  Green  Valley,  San  Bernardino  Mts.,  G.  E.  Hall  18;  Strawberry  Valley,  Mt. 
San  Jacinto,  Hall  2451;  Palomar,  ace.  Eoht.  Ashcr;  San  Diego  Co.,  Gregory. 

Refs. — LiLiuM  PARRYi  Wats.  Proe.  Davenport  Acad.  2:188,  tt.  5,  6  (1878),  type  loe.  at 
head  of  stream  running  southerly  into  San  Gorgonio  Pass,  Parry;  Elwes,  Monog.  Lil.  pi.  12, 
fig.  2  (1880). 

21.    YUCCA  L.    Spanish  Bayonet 

Trees  or  shrubs  with  simple  or  branched  stems.  Leaves  alternate,  linear- 
lanceolate.  Flowers  large,  in  terminal  panicles,  the  perianth-segments  distinct, 
nearly  equal,  withering-persistent.  Stamens  6.  Fruit  a  capsule,  either  dry  and 
dehiscent,  or  somewhat  fleshy  and  indehiseent.  Seeds  numerous,  in  2  rows  in 
each  cell,  flat,  horizontal,  with  thin  black  coat. — The  flowers  are  incapable  of 
self-pollination,  each  Yucca  species  being  dependent  upon  a  particular  moth  or 
species  of  Pronuba.  The  female  Pronuba  works  by  night,  collecting  the  pollen 
from  the  anthers  and  rolling  it  into  a  little  ball;  she  then  flies  to  the  flower  of 
another  plant,  deposits  her  eggs  in  the  ovary,  and  then  in  a  Inanner  which  cor- 
responds to  actions  full  of  purpose  and  deliberation  climbs  to  the  style  and 
thrusts  the  pollen  ball  down  the  stigmatic  tube.  The  larva  destroys  about  a 
dozen  seeds,  but  even  if  several  larvae  develop  many  perfect  seeds  are  left. — ■ 
Species  about  28,  North  America.     (An  Indian  name  for  the  Manihot.) 

Bibliog. — Engebnann,  Geo.,  Notes  on  the  Genus  Yucca  (Trans.  St.  Louis  Acad.  Sci.  3:17-54, 
210-214, — 1873).  Baker,  J.  G.,  Synopsis  of  the  Aloineae  and  Yuccoideae  (Jour.  Linn.  Soc. 
Bot.  18:148-241, — 1880).  Riley,  C.  V.,  The  Yucca  Moth  and  Yucca  Pollination  (Rep.  Mo. 
Bot.  Gard.  3:99-158,  pis.  34-43,-1892.  Trelease,  Wm.,  Detail  Illustrations  of  Yucca  (Rep. 
Mo.  Bot.  Gard.  3:159-166,  pis.  1-12,  44-54, — 1892;  Further  studies  on  Yuccas  and  their 
Pollination  (I.e.  4:181-226,  pis.  1-23,-1893);  The  Yuceeae  (I.e.  13:27-133,  pis.  1-99,-1902). 

Plants  without  evident  trunk,  the  rosette  of  leaves  on  the  ground;   filaments  glabrous;   style 

slender  with  capitate  stigma 1.     Y.  wUipplei. 

Plants  commonly  with  distinct  trunk;   filaments  papillate;   style  short   or  none;    stigmas  3,  or 
1  and  3-lobed. 

Trunk  tall,  at  summit  branching  freely;  leaf-margiu  denticulate 2.     Y.  hrevifolia. 

Trunk  commonly  short  and  simple  or  shortly  branched;   leaf-margin   not  serrate,  fibrous- 
shredding. 

Style  %  to  li/i  lines  long 3.     T.  mohaven.'iis. 

Style  6  to  10  lines  long 4.     Y.  huccata. 

1.  Y,  Whipple!  Torr.  Quixote  Plant.  Flowering  stem  8  to  14  feet  high, 
the  leaves  in  a  basal  rosette ;  leaves  narrow,  1  to  1%  feet  long;  panicle  3  to  6  feet 
long;  flowers  creamy-white,  IVi  to  IV2  inches  long,  the  perianth-segments  thin- 
nish ;  filaments  much  thickened ;  capsule  short-cylindric  or  subglobose,  IV^  to  2 
inches  long. 

Cha])arral  belt  of  cismontane  Southern  California,  north  in  the  Coast  Ranges 
to  San  IJenito  Co.  and  the  Sierra  Nevada  as  far  north  as  Kings  River.  Lower 
California.     May-June. 

Biol,  and  Economic  Note. — The  mature  individual  produces  offsets  or  new  rosettes  of  leaves, 
in  some  cases  only  a  few  rosettes,  yet  again,  especially  towards  the  desert,  a  considerable  num- 
ber, thus  becoming  very  caespitose.  After  the  parent  individual  flowers  and  matures  seed, 
it  dies  completely,  the  offsets  representing  individuals  of  a  new  generation.  In  this  respect 
it  differs  entirely  from  our  other  species  with  woody  and  often  branching  trunks.  In  these 
.species,  Y.  brcvifoUa,  Y.  violuivensis  and  Y.  baccata,  only  the  short  branch  which  bears  the 
panicle  dies  after  fruit  maturity. 

The  young  flowering  .shoot  is  stripped  and  roasted  by  the  native  tribes  who  value  it  as  a 
delicacy.     The  fibre  of  the  leaves  is  manufactured  into  cordage. 

Locs. — Pico  Blanco,  Davy  7335;  Sans  Mill,  Santa  Lucia  Mts.,  Jepsoii  1684;  so.  San  Benito 
Co.,  Hall  9943;  Waltham  Creek,  Jepson.;  Tule  River,  Jcpson;  Cedar  Creek,  Sequoia  Park, 
Jepson  589;  Middle  Fork  Kings  River  below  Tchipite,  ace.  Hopping;  Santa  Inez  Mts.,  Dunn; 
San  Bernardino,  Jepson  5521;   Thomas  Valley,  San  Jacinto  Mts.,  Jepson  1318. 

Refs. — Yuco.\  WHIPPLEI  Torr.  Bot.  Mex.  Bouud.  222  (1859),  type  loc.  San  Pa-squal,  Sehoti ; 
Trel.  Rep.  Mo.  Bot.  Gard.  3:164,  pis.  11,  12,  54  (1892).  Hesperoyvcca  whipplei  Baker,  Jour. 
Linn.  Soc.  18:230  (1880). 
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2.  Y.  brevifolia  Engelm.  Joshua  Tree.  Tree  commonly  16  to  30  feet  high 
with  an  open  crown  of  arm-like  branches,  the  columnar  trunk  8  to  15  feet  high 
and  1  to  31/2  feet  in  diameter ;  bark  dark  brown,  cheeked  into  small  squarish 
plates:  leaves  6  to  9  inches  long,  the  margin  denticulate,  not  shreddy;  flowers 
greenish  white,  congested  in  a  heavy  panicle  8  to  14  inches  long;  perianth- 
segments  very  thick  and  fleshy,  1^2  to  2  inches  long;  stamens  i/o  length  of  the 
pistil,  the  filaments  subglobose-dilated  at  the  recurved  apex ;  stigmas  3,  obscurely 
2-lobed ;  capsule  oblong-ovate,  slightly  3-angled,  2  to  4  inches  long  and  fi/o  to  2 
inches  broad ;  seeds  with  ruminated  endosperm. 

Mesas,  Mohave  Desert,  widely  distributed  and  forming  extensive  groves,  north 
to  eastern  Kern  Co.  and  to  Inyo  Co.    East  tlirough  Nevada  to  Utah. 

Locs. — Lancaster;  Antelope  Valley;  Mohave;  Kramer;  Barstow,  Jepson  48t6;  Coolgarrlie, 
Jepson  6631;  "Warrens  Well;  Cottonwood  Mts. ;  Now  York  Mts.,  Jepson  5443;  Owens  Lake; 
Kern  Valley. 

Kefs. — Yucca  brevifolia  Engelm.;  Wats.  Bot.  King,  5:496  (1871):  Jepson,  Silva  Cal.  170, 
pi.  54  (1910).  Y.  draconis  var.  arborcscens  Torr.  Pac.  R.  Eep.  4:147  (1857),  type  loc.  e. 
Mohave  Desert,  Bigelotv.  ¥.  arborescens  Trel.  Rep.  Missouri  Bot.  Gard.  3:163,  pis.  5,  49 
(1892);  Sarg.  Silva  N.  Am.  10:19,  t.  502  (1896);  Merriam,  N.  Am.  Fauna,  7:353  (1893), 
contains  an  extensive  list  of  stations.  Clistoyucoa  arborescens  Trel.  Rep.  Mo.  Bot.  Gard.  13:41 
(1902).    C.  brevifolia  MacBride,  Contrib.  Gray  Herb.  n.s.  53:6   (1918). 

3.  Y.  mohavensis  Sarg.  Spanish  Dagger.  Trunk  simple  or  shortly 
branched,  3  to  7  or  15  feet  high,  or  sometimes  very  short  or  almost  none;  leaves 
concave,  light  yellow-green,  entire  on  the  margin,  IV^  to  3  feet  long;  flowers  in 
a  panicle  1  to  l^^  feet  long;  filaments  narrowly  dilated  below  (especially  those 
opposite  the  inner  segments),  somewhat  clavate  at  apex,  nearly  as  long  as  the 
pistil ;  style  very  short ;  stigma  3-lobed,  each  lobe  notched  at  apex ;  capsule 
cylindric,  fleshy,  2%  to  4  inches  long  and  1  to  II/2  inches  thick,  usually  con- 
stricted about  the  middle ;  endosperm  not  ruminated. 

Mohave  Desert  south  through  the  San  Jacinto  and  Santa  Eosa  mountains  to 
northern  Lower  California,  extending  west  to  the  San  Bernardino  Valley  and 
the  coast  near  San  Diego.    Ea.st  into  Arizona  and  southern  Nevada. 

Locs. — Calico  Mts.;  Ord  Mt.,  Jepson  5848;  Warrens  Well;  Cottonwood  Mts.;  San  Gorgonio 
Pass,  Jepson  6068;  Palm  Caiion,  Mt.  San  Jacinto,  Jepson  1411a;  San  Timoteo  Canon,  Hall 
5751;  Santa  Rosa  Mt.,  Hall  1905;   San  Felipe  Valley,  Jepson. 

Refs. — Yucca  MonAVENSi.s  Sarg.  Gard.  &  For.  9:104  (1896),  type  loc.  Mohave  Desert, 
Sargent,  Silva  N.  Am.  10:15,  t.  500  (1896);  Jepson,  Silva  Cal.  171  (1910).  Y.  baceata 
Engelm.  Trans.  St.  Louis  Acad.  3:44  (1873),  in  part;  Wats.  Bot.  Cal.  2:164  (1880),  in  part; 
Parish,  Gard.  &  For.  4:136  (1891).  Y.  macrocarpa  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:202 
(1893). 

4.  Y.  baceata  Torr.  Spanish  Bayonet.  Very  similar  to  Y.  mohavensis; 
leaf  rosettes  yellow-green,  on  the  ground,  rarely  rising  above  it;  leaves  li^  to  2 
feet  long:  flowering  stem  2  to  314  feet  high  :  flowers  (2io  or)  3  to  4  inches  long; 
base  of  filaments  forming  fleshy  papillae  ;  style  much  elongated  ;  fruit  conical. 

Eastern  Mohave  Desert.    East  to  Colorado  and  New  Mexico. 
Locs. — Providence  Mts.,  T.  Brandegce;  New  York  Mts.,  Parish  10281. 

Refs. — Yucca  baccata  Torr.  Bot.  Mex.  Bound.  221  (1859),  type  loc.  Parras,  Coahuila, 
Mex.,  Thurber;  Trel.  Rep.  Mo.  Bot.  Gard.  1.'!:109,  pis.  68,  69   (1902). 

22.  NOLINA  Michs. 
Perennials  with  linear  rigid  leaves  crowded  in  a  rosette  at  the  ground. 
Flowering  stem  stout,  naked.  Flowers  polygamo-dioecious,  much  congested  in 
a  compound  ]ianicle  ;  pedicels  jointed  near  the  base.  Perianth  whitish,  persistent, 
its  segments  6,  distinct,  elliptic  to  lanceolate.  Stamens  6 ;  filaments  very  short. 
Ovary  deeply  3-lobed ;  ovules  2  in  each  cell,  basal ;  style  very  sliort :  stigmas  3, 
short,  recurved.  Capsule  broadly  3-winged,  membranous,  tardily  dehiscent,  locu- 
licidal  or  bursting  irregularly;  seeds  often  solitary. — Species  24,  southern  I''nited 
States  and  Mexico.  (P.  C.  Nolin,  French  agricultural  essayist,  middle  of  the 
eighteenth  century.) 
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Mature  leaves  serrulate;  style  present 1.     N.  parryi. 

Mature  leaves  not  serrulate;  style  none 2.    N.  bigelovii. 

1.  N.  parryi  Wats.  (Fig.  58.)  Stem  3  to  6  feet  high;  leaves  rather  thick, 
concave,  keeled,  serrulate,  %  to  IV;  inelies  wide,  2  to  3i/:{  feet  long;  bracts  irreg- 
ularly and  remotely  salient-laeiniate ;  flowers  3  lines  long ;  capsule  orbicular  in 
outline,  notched  at  both  ends,  6  to  7  lines  broad. 

Arid  mountain  slopes,  4000  to  6000  feet :  eastern  San  Bernardino  Mts.,  south 
through  the  San  Jacinto  Mts.  to  San  Diego  Co.  Arizona ;  Lower  California. 
May- June. 

Loes. — Rattlesnake  Canon,  e.  San  Bernardino  Mts.,  Farixh  314.5;  Talic|uitz  Valley,  Hall 
2432;  Santa  Rosa  Mt.,  Jepson  1433;  Corona,  ace.  Parish;  Pala,  Orcutt;  San  Felipe,  T. 
Brandegee. 

Eef. — NoLiNA  PARRYI  Wats.  Proc.  Am.  Acad.  14:247  (1879),  type  loc.  desert  east  of  San 
Bernardino,  Parry. 

2.  N.  bigelovii  Wats.  Leaves  scarcely  concave  or  keeled,  the  margin  shred- 
ding away  in  brown  fibres ;  margins  of  bracts  deeply  and  rather  closely  fringed ; 
perianth  1  to  1^2  lines  long. 

IMountains,  southern  borders  of  the  Colorado  Desert ;  south  into  Lower  Cali- 
fornia, east  into  Arizona. 

Loc. — Mountain  Sprs.,  San  Diego  Co.,  Parish  9044,  only  known  station  in  California. 

Refs. — NoLiNA  BIGELOVII  Wats.  Proc.  Am.  Acad.  14:247  (1879).  Dasylirion  higclovii  Torr. 
Pae.  R.  Rep.  4:151   (1857),  type  loc.  Williams  River,  Ariz.,  Bigelow. 

23.     ASPARAGUS  L. 

Stem  from  a  rootstock,  very  much  branched  and  with  filiform  branchlets 
clustered  in  the  axils  of  the  scaly  leaves.  Flowers  small,  solitary  or  in  umbels 
or  racemes.  Perianth-segments  alike,  distinct  or  slightly  united,  the  stamens 
inserted  on  their  bases.  Ovary  3-celled,  with  2  ovules  in  each  cell ;  style  short, 
stigmas  3,  recurved.  Fruit  a  globose  berry. — Species  100,  Old  World.  (Ancient 
Greek  name.) 

1.  A.  officinalis  L.  Asparagus.  Stems  tall  and  In-anching,  3  to  5  feet  high, 
when  young  stout,  succulent  and  edible;  clustered  branchlets  4  to  8  lines  long; 
flowers  green,  pendulous  on  jointed  peduncles;  perianth  campanulate,  3  lines 
long,  with  included  stamens;  berry  red,  4  lines  in  diameter. 

Garden  plant  escaped  to  low  lands  about  Alameda,  San  Bernardino  and  Los 
Angeles. 

Ref. — Asparagus  officinalis  L.  Sp.  PI.  1:313  (1753),  type  European. 

24.  STREPTOPUS  Michx.  Twisted-stalk 
Stems  branching  from  a  creeping  rootstock.  Leaves  alternate,  ovate,  sessile 
or  clasping,  taper-pointed,  membranous.  Flowers  greenish-white,  axillary,  soli- 
tary or  in  pairs,  drooping  on  slender  filiform  peduncles  which  are  bent  or  con- 
torted at  the  middle.  Periantli  campanulate,  the  lanceolate  segments  distinct, 
recurved-spreading,  deciduous.  Stamens  6 ;  filaments  short,  flattened.  Style  1 ; 
stigma  slightly  3-lobed.  Fruit  a  red  ovoid  or  oval  berry. — Five  species.  North 
America,  Europe  and  Asia.  (Greek  streptos,  twisted,  and  pons,  foot  or  stalk.) 
1.  S.  amplexifolius  DC.  Lfver-bebry.  Stem  V/i  to  3  feet  high ;  leaves  ovate, 
clasping,  glaucous  beneath,  21^  to  4%  inches  long;  peduncles  with  a  gland  at 
the  knee ;  flowers  greenish-white,  5  to  6  lines  long. 

Margin  of  cold  streamlets  in  the  woods:  Mendocino  Co.  to  western  Siskiyou 
Co.,  thence  east  and  southeast  to  Moiloc  and  Plumas  cos.,  1000  to  5500  feet. 
North  to  Alaska  and  east  to  tlic  .Athiiific.     Europe,  Asia. 

Locs. — Dinsmoro  Rancli,  Van  Duzen  River.  Tracy  3956;  Trinity  Summit,  Jepson  2058a; 
Marble  Valley,  w.  Siskiyou  Co.,  Butler  97;  Sisson,  Jepsn-n;  Forestdale,  M.  S.  Baker;  Mill 
Creek,  Plumas  Co.,  E.  M.  Austin. 
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Eefs. — Streptopus  amplexifolius  DC.  Fl.  Fr.  3:174  (1805).  Uvularia  amplexifolia  L. 
Sp.  PI.  1:304  (1753),  type  European. 

25.     DISPORUM  Salisb. 

Stem  erect,  branched  above,  leafy,  arising  from  a  short  horizontal  rootstock. 
Leaves  ovate,  sessile,  thin,  netted-veined.  Flowers  greenish  or  white,  drooping 
on  a  terminal  peduncle,  solitary,  or  few  in  an  umbel.  Perianth  eam])anulate, 
deciduous.  Filaments  filiform,  attaclied  within  the  anthers,  above  the  base. 
Fniit  a  berry. — Species  about  13,  North  America  and  Asia.  (Greek  dis,  double, 
and  spora,  seed,  some  species  with  2  ovules  in  each  cell.) 

Flowers  greenish,  %  inch  long  or  nearly;  style  glabrous,  entire. 
Leaves  1\<2  to  3  inches  long. 

Stamens  equalling  or  exceeding  the  perianth ;  anthers  not  hispid ;  leaves  mostly  cordate 

at  base 1.     D.  hoolceri. 

Stamens  generally  slightly  shorter  than  the  perianth ;    anthers  minutely   hispid ;    upper 

leaves  slightly  cordate  at  base 2.     D.  irachyandrum. 

Leaves  1  to  1^/^  Inches  long;  stamens  %  the  length  of  perianth,  anthers  nearly  sessile 

3.    D.  parvifolium. 

Flowers  whitish,  %  to  1  inch  long;  leaves  2  to  4  inches  long;  style  densely  short  hairy,  slightly 

3-c!eft  at  apex;  leaves  sub-cordate  or  rounded  at  base 4.     D.  sniithii. 

1.  D.  hookeri  Britton.  Fairy  Bells.  One  to  214  feet  high,  roughish  puber- 
iilent ;  leaves  ovate,  cordate  at  base,  abruptly  acute  or  attenuate,  IV2  to  3  inches 
long,  the  uppermost  somewhat  oblique ;  perianth  green,  narrowly  campanulate, 
5  to  6  lines  long,  the  tips  of  the  segments  spreading ;  stamens  equaling  or  ex- 
ceeding the  perianth ;  berry  obovoid  to  subglobose,  obtuse,  scarlet. 

Shady  woods  back  of  the  immediate  coast.  Coast  Ranges  from  Santa  Cruz  Co. 
to  Siskiyou  Co. 

Locs. — Berkeley,  Jepson  8418;  Franz  Valley  grade  from  Galistoga,  Jepsmi;  Hood's  Peak 
Eange,  Jepson;  Noyo  River,  Charlotte  HoaTc;  Russian  Creek,  w.  Siskiyou  Co.,  Butler  93. 

Rofs.— Di.SPORUM  HOOKERI  Britton,  Bull.  Torr.  Wub  15:188  (1888);  Jepson,  Fl.  "W.  Mid. 
Cal.  127  (1901).  Frosartes  hoolceri  Torr.  Pac.  R.  Rep.  4:144  (1857),  tvpe  loc.  Oakland  Hills, 
Bigclow.     Var.  ohlongifoJia  Wats.  Bot.  Cal.  2:179  (1880). 

2.  D.  trachyandrum  Britt.  Stem  1  to  2  feet  high,  purplish  and  nearly 
glabrous  Ijelow,  pubescent  above ;  leaves  ovate  to  oblong-ovate,  abruptly  acute 
to  acuminate,  sessile,  upper  ones  very  slightly  cordate  at  base,  1  to  2io  inches 
long;  tiowers  greenish,  campanulate  with  spreading  segment  tips,  nearly  Vo  inch 
long,  on  short  drooping  pedicels,  solitary  or  in  2s  or  3s;  stamens  slightly  shorter 
than  the  perianth  ;  anthers  minutely  hispid  ;  ovary  glabrous  ;  style  entire  ;  berry 
obovate,  scarlet. 

In  the  Sierra  Nevada,  Tuolumne  Co.  to  Siskiyou  Co.    Southern  Oregon. 

Locs.— Snow  Creek,  Fresno  Co.,  A.  L.  Grant  1057;  Hetch-Hetchy,  A.  L.  Grant  987;  Cala- 
veras Big  Trees,  A.  L.  Grant;  Siskiyou  Co.,  Butler  787   (Humbug  Mt.). 

Eefs. — DispORUM  TRACHYANDRUM  Britton,  Bull.  Torr.  Bot.  Club  15:188  (1888).  Prosartes 
trachjiandra  Torr.  Pac.  E.  Eep.  4:144  (1857),  type  loc.  Duifield's  Eanch,  near  Confidence, 
Tuolumne  Co.,  Bigetom. 

3.  D.  parvifolium  Britt.  Rather  stout,  much  branched,  woolly-pubescent; 
leaves  ovate  to  broadly  lanceolate,  the  lower  cordate  and  clasping,  1  to  l^o  inches 
long,  acuminate:  flowers  rather  numerous,  4  lines  long;  segments  slightly  spread- 
ing, twice  longer  than  the  lanceolate  acute  nearly  sessile  anthers ;  ovary  very 
small,  slightly  pubescent ;  style  slightly  exserted. 

Siskivou  Mts.  We  have  seen  no  authentic  spms.  Two  spms.  from  Siskivou 
Co.  (Quartz  Valley,  Butler  690,  and  Kidder  Creek,  Butlrr  1222)  have  small 
rather  dark  g^-een  leaves  and  numerous  flowers  with  a  .small  ovary  (glabrous  or 
essentially  so),  but  the  stamens  are  more  or  less  exserted  with  filaments  twice 
the  length  of  the  anthers. 
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Refa. — DiSPORUM  parvifolium  Britton,  Bull.  Torr.  Bot.  Club  15:188  (1888).  Prosartes 
parvifolia  Wats.  Bot.  Cal.  2:179  (1880),  typo  loc.  Siskiyou  Mts.,  Eattan  (in  fl.,  June,  1879). 

i.  D.  smithii  Piper.  Fairy  Lantern.  One  to  3  feet  high,  soft-pubescent 
or  abiiost  glabrous ;  leaves  round-ovate  to  ovate-lanceolate,  rounded  or  subcordate 
(and  often  a  little  oblique)  at  base,  at  apex  abruptly  acute  or  attenuate,  2  to 
i%  inches  long;  perianth  whitish,  broad  and  cup-shaped  at  base,  %  to  1  inch 
long,  the  tips  of  the  segments  erect ;  stamens  V3  shorter  than  the  perianth ;  berry 
yellow,  oblong-obovate,  attenuate  above  into  a  short  beak. 

Stream  banks.  Coast  Range  woods  very  near  the  coast:  San  Mateo  Co.  to 
Del  Norte  Co.    North  to  British  Columbia.    Apr. 

Locs. — Muir  Woods,  A.  L.  Grant;  Inverness,  Jepson  1716;  Noyo  Eiver,  CJuirlotte  Boal'; 
Westport,  Jepson;  Del  Norte  Co.,  Goddard. 

Befs. — DiSPORUM  SMITHII  Piper,  Contrib.  U.  S.  Nat.  Herb.  11:201  (1906).  Ui~idaria  smithii 
Hook.  Fl.  Bor.  Am.  2:174,  t.  189  (1839),  type  loc.  Nootka  Sound,  Menzies.  Prosartes  memiesii 
Don,  Trans.  Linn.  Soe.  1:48  (1839).  Disporum  memiesii  Britton,  Bull.  Torr.  Club,  1.5:188 
(1888);  Jepson,  Fl.  W.  Mid.  Cal.  127   (1901). 

26.     SMILACINA  Desf. 

Stem  simple  and  leafy,  from  a  horizontal  rootstock,  bearing  a  terminal  raceme 
or  panicle  of  small  white  flowers  with  minute  bracts.  Leaves  sessile,  many- 
nerved.  Pedicels  jointed  at  the  summit.  Perianth  persistent,  the  segments  dis- 
tinct and  spreading.  Stamens  inserted  at  the  base  of  the  segments;  anthers 
versatile.  Style  3-lobed  at  the  summit,  persistent ;  ovules  2  in  each  cell.  Fruit 
a  globose  1  to  3-seeded  berry.  Seeds  sub-globose,  with  thin  testa  and  horny 
endosperm. — Species  about  20,  North  America  and  Asia.     (Diminutive  of  smilax.) 

Flowers  in  a  simple  raceme;  stamens  shorter  than  the  perianth-segments;  filaments  not  dilated. 

Leaves  spirally  arranged,  often  folded _ 1.     S.  steUata. 

Leaves  mostly  2-ranked,  commonly  flat 2.     S.  sessilifoUa. 

Flowers  in  a  panicle;  stamens  much  longer  than  the  perianth-segments;  filaments  dilated 

3.     S.  amplexicaulis. 

1.  S.  stellata  Desf.  Star-flower.  Stem  %  to  2  feet  high ;  rootstock  stout ; 
herbage  pale ;  leaves  oblong-lanceolate  to  lanceolate,  acuminate,  often  somewhat 
folded  on  the  midrib,  sessile  and  clasping,  3  to  5V2  inches  long;  raceme  open, 
6  to  20-flowered ;  pedicels  2  to  6  lines  long;  perianth-segments  2  to  3io  lines 
long ;  stamens  %  as  long  as  the  perianth-segments :  style  nearly  equaling  the 
ovary;  berry  at  first  with  6  dark-brown  longitudinal  stripes  or  bands  on  a 
greeni.sh  or  whitish  ground,  eventually  black. 

Crests  and  east  side  of  the  Sierra  Nevada ;  desert  ranges  of  Mono  and  Inyo 
COS.,  south  to  Southern  California,  and  east  to  the  Atlantic. 

Locs. — Fandango  Valley,  Warner  Mts.,  L.  S.  Smith  931 ;  Jess  Valley,  Modoc  Co.,  Jepson 
7941;  Long  Valley,  Lassen  Co.,  Jepson  7783;  Kennedv  Mdws.,  upper  Stanislaus  Biver,  Jepson 
fi.i41;  Sonora  Peak,  J.  L.  Grant  393;  Silver  Canon,  White  Mts.,  Jepson  7203;  Burdick,  Ovens 
Valley,  Almcda  Nordi/ke;   San  Gabriel  Mts..  Peirson  1682. 

Refa. — Smil.\cina  stellata  Desf.  Ann.  Mus.  Par.  9:.')2  (1807).  Con.vaUaria  stellata  L.  Sp. 
PI.  1:316  (1753),  type  from  Canada;  Sims,  Bot.  Mag.  t.  1043  (1807). 

2.  S.  sessilifoUa  Nutt.  Slim  Solomon.  Similar  to  S.  stellata  and  perhaps 
only  a  variety  of  it;  rootstock  slender;  herbage  bi'ight  green;  upper  part  of  stem 
commonly  somewhat  arcuately  curving  and  the  flat  leaves  disposed  to  be  2- 
ranked  ;  leaves  oblong-ovate  to  lanceolate ;  raceme  commonly  3  to  9-flowered ; 
stamens  V^  to  %  as  long  as  the  perianth-segments ;  berry  red,  1  to  4-seeded,  3  to 
5  lines  broad. 

Common  in  shady  woods  and  on  moist  brushy  slopes:  Coast  Ranges,  mastly 
near  the  coast;  Sierra  Nevada.     North  to  Washington. 

Locs. — Indepenilence  Lake,  Plait;  Yosemite,  Muir;  Natural  Bridge,  Tulare  Co.,  Culbert- 
son  4362;  Big  Creek,  Santa  Lucia  Mts.,  Marion  Parsons;   San  Juan,  San  Benito  Co.,  Brewer 
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725 ;  Loma  Prieta,  DaAy  630 ;  Los  Gatos,  Heller  7348 ;  Sau  Andreas  Lake,  San  Mateo  Co., 
C.  F.  Balccr  1915;  Berkeley  Hills,  Jepson;  Mt.  Tamalpais,  Jepson;  Inverness,  Jepson  557a; 
Sonoma  Geysers,  F.  P.  McLean;  Ft.  Bragg,  W.  C.  Mulheics  87;  Humboldt  Hill,  Traoy  1057; 
Trinity  Summit,  Jepson  2115. 

Bet's. — SiiiLACiN.i  SESsiLiFOLiA  Nutt. ;  Baker,  Jour.  Linn.  See.  14:566  (1875),  based  on 
material  from  British  Columbia  to  California  and  New  Mexico;  Jepson,  Fl.  W.  Mid.  Cal.  126 
(1901).  Vnlfolhim  sessilifolivm  Greene,  Bull.  Torr.  Club,  15:287  (1888).  Vagnera  sessilifoUa 
Greene,  Man.  Bay  Reg.  316  (1894).  UnifoUum  UUaceum  Greene,  Pitt.  1:280  (1889),  type  loc. 
Siskiyou  Co.,  Greene   (Pitt.  2:31). 

3.  S.  amplexicaulis  Nutt.  Fat  Solomon.  Stem  1  to  3  feet  high,  this  and 
the  under  surface  of  the  h^'aA-es  with  a  minute  fuzzy  pubescence  or  rarely  gla- 
brous; rootstoek  stout,  elongated;  leaves  oblong-ovate  to  lanceolate,  3  to  51/2 
inches  long,  acute  at  apex,  sessile  by  a  broad  clasping  base ;  panicle  usually  short- 
peduncled,  oblong,  2  to  4  inches  long ;  pedicels  1  line  long  or  less ;  perianth- 
segments  less  than  1  line  long;  filaments  lanceolate  or  broadly  subulate,  much 
longer  and  often  broader  than  the  segments;  style  %  to  nearly  as  long  as  the 
ovary ;  berry  light  red,  finely  sprinkled  with  dark  red  dots,  2  to  21/0  lines  in 
diameter,  usually  1-seeded. 

Shady  woods, -Sierra  Nevada  and  Coast  Ranges.    North  to  British  Columbia. 

Locs. — North  Fork  Bidwell  Creek,  Modoc  Co.,  Jepson  7901;  Long  Lake,  Plumas  Co.,  Eall 
9320;  Independence  Lake,  Nevada  Co.,  Piatt;  Heatlior  Lake,  El  Dorado  Co.,  Jcpsmi  8164; 
Armstrong's  Sta.,  Amador  Co.,  Hansen  1076;  Calaveras  Big  Trees,  A.  L.  Grant;  Sonora  Pass, 
A.  L.  Grant  154;  Blue  Cafion,  Placer  Co.,  Harriet  Wall~cr  1226;  Huntington  Lake,  Fresno 
Co.,  A.  L.  Grant  1044;  S.  Fork  Kaweah  River,  Culhei-tson  4252;  Greenhorn  Range,  Kern  Co., 
Hall  #  Bahcock  5056;  Deer  Springs,  San  Jacinto  Mts.,  Hall  2572;  Notleys  Ldg.,  Santa  Lucia 
Mts.,  Marion  Parsrms;  Saratoga,  Santa  Cruz  Mt.s.,  Jepson  5630;  Palo  Alto,  Tidestrom;  Mt. 
Tamalpais,  Jepson;  Comptche,  Jepson  2169;  Redwood  Creek,  n.  Humboldt  Co.,  Jepson  1950; 
Russian  Creek,  Siskiyou  Co.,  Butler  94;  Mt,  Shasta,  Setchell  ^  Dobie. 

Var.  glabra  McBr.  Leaves  broadly  oblong;  herbage  glabrous  and  slightly  glaucous. — High 
altitudes,  Humboldt  Co.  and  Sierra  Nevada. 

Loes. — Trinity  Summit,  Jepson  2114;  Matterhorn  Canon,  Yosemite  Park,  Jepson  4502. 

Refs. — Smil,\cin.\  amplexicaulis  Nutt.  Jour.  Acad.  Phila.  7:58  (1834),  type  loc.  sources 
of  the  Columbia  River,  Wyeth;  Jepson,  Fl.  "W.  Mid.  Cal.  127  (1901).  s'.  racemosa  var. 
amplexicaulis  Wats.  Bot.  King,  345  (1871);  Henderson,  Bull.  Torr.  Club,  27:357  (1900). 
Vnifolium  amplexicaule  Greene,  Bull.  Torr.  Club  15:287  (1888).  Vagnera  amplexicaulis 
Greene,  Man.  Bay  Reg.  316  (1894).  V.  pallescens  Greene,  Proc.  Acad.  Phila.  47:551  (1895), 
type  loc.  Fresno  Co.  (middle  elevations  of  the  Sierra  Nevada)  ;  pale  glaucous-green  but  not 
glabrous;  panicle  4  to  6  in.  long  (ex.  char.).  Var.  glabra  McBr.  Contrib.  Gray  Herb.  56:18 
(1918),  type  loc.  South  Fork  Kaweah  River,  Culbertson  4252.     S.  glabra  Tracy  in  herb. 

27.     MAIANTHEMUM  Welib. 

Stem  low,  from  a  horizontal  rootstoek,  bearing  2  or  3  broad  leaves  and  a 
terminal  raceme  of  white  tlowers,  the  pedicels  solitary  or  2  or  3  in  a  cluster. 
Perianth-segments  4.  Stamens  4,  with  filiform  filaments.  Ovary  2-celled  ;  stigma 
2-lobed.  Fruit  a  globose  red  berry. — Species  2,  northern  hemisphere.  (Greek 
maias,  I\Iay.  ami  anthemon,  flower,  in  allusion  to  the  flowering  period.) 

1.  M.  bifolium  DC.  var.  kamtschaticum  Jepson.  Stem  simple,  erect,  4  to 
14  inches  high,  often  stout;  leaves  ovate-  or  triangular-cordate,  2  to  4i4  inches 
long,  the  petiole  of  the  lower  one  sometimes  longer  than  the  blade ;  ba.sal  leaf 
cordate,  short-pointed,  very  large,  very  long-petioled,  almo-st  as  tall  as  the  flow- 
ering stem;  raceme  peduneled,  1/0  to  2  inches  long;  perianth-segments  oblong  or 
broadest  toward  apex,  slightly  unequal,  1  to  11/2  lines  long,  becoming  deflexed ; 
berry  3  lines  in  diameter. 

Woods  of  the  North  Coast  Ranges  near  the  coast  from  Marin  Co.  to  Humboldt 
Co.    Far  north  to  Alaska.    Asia. 

Locs. — Sausalito,  ace.  Behr;  Inverness,  Jepson  8299;  Mendocino  City,  Bolandcr  4777; 
Ft.  Bragg,  W.  C.  Mathews;  Eureka,  Tracy  2552. 

Refs. — Maiantheiium  bifolium  DC.  var.  kamtschaticltji  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2, 
109    (1911).      Convallaria   bifolia   var.    lamtschatica   Gmel.   Linnaea   6:587    (1831),   type   loc. 
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Kamtchatca.  Maianthemum  bifolium  DC.  var.  dilatatum  Wood,  Proe.  Acad.  Phila.  20:174 
(18G8).  Vnifolium  dilatatum  Howell,  PI.  N.W.  Am.  657  (1902).  JJ.  bifolium  var.  l-arnt- 
sohalicum  Piper,  Contrib.  U.  S.  Nat.  Herb.  11:200  (1906). 

28.     CLINTONIA  Raf. 

Stem  from  a  creeping  rootstoek  and  bearing  at  or  from  beneath  the  ground 
a  few  broad  leaves  and  a  scape-like  peduncle.  Flowers  few  to  many  in  a  terminal 
umbel  or  with  1  to  several  small  supplementary  clusters  scattered  along  the 
peduncle.  Perianth  resembling  a  very  small  lily  flower,  campanulate,  of  6  dis- 
tinct deciduous  segments.  Stamens  6,  with  filiform  filaments,  inserted  on  the 
base  of  the  segments ;  anthers  fixed  just  above  the  base,  extrorse.  Ovary  2  or 
3-celled ;  ovules  2  or  3  in  each  cell ;  style  slender,  slightly  2  or  3-lobed,  deciduous. 
Fruit  a  smooth  ovoid  (in  ours  blue)  berry. — Six  species.  North  America  and 
Asia.  (De  Witt  Clinton,  1769-1828,  naturalist,  several  times  governor  of  New 
York.) 

Peduncles  much  exceeding  the  leaves;  flowers  in  an  umbel 1.    C.  andrewsiana. 

Peduncles  shorter  than  the  leaves;  flowers  solitary 2.     C.  uniflora. 

1.  C.  andrewsiana  Torr.  Leaves  commonly  5,  sometimes  6,  narrowly  or 
broadly  elliptic,  rather  abruptly  short-pointed,  7  to  13  inches  long,  2  to  4:^2  inches 
broad ;  i)eduucle  15  to  20  inches  high,  bearing  a  terminal  umbel  of  many  flowers 
and  with  2  to  4  supplementary  clusters  borne  laterally,  the  lateral  clusters  1  to 
9-flowered  or  rarely  none ;  flowers  5  to  8  lines  long,  rose-red  or  pink ;  filaments 
slightly  pubescent  below  the  middle. 

Shady  woods  near  the  coast:  Monterey  Co.  north  to  Humboldt  Co.  The 
berries  suggest  small-sized  old-fashioned  bluing  balls. 

Loes. — Santa  Lucia  Mts.,  Vortricde;  Carmel  Highlands  ace.  Aiison  Blake;  Redwood  Peak, 
ace.  Vocia  PutrJwtt ;  Bolinas  Ridge,  Clicsintt  ^-  Drew;  Redwood  Caiion,  Marin  Co.,  Tidcstrom; 
Duncan  Mills,  M.  S.  Baker;  Ft.  Bragg,  TV.  C.  Mathnvs  31;  Westport,  Mendocino  Co.,  Jcpson; 
Pepperwood,  Jcpson;   between  Ryan's  Slough  and  Freshwater  Creek,  Tracy  4473. 

Rcfs. — Clintonia  andrewsiana  Torr.  Pac.  R.  Rep.  4:150  (1857),  type  loc.  Mt.  Tamal- 
pais,  Bigeluw;  Jepson,  Fl.  W.  Mid.  Cal.  125   (1901). 

2.  C.  uniflora  Kunth.  Beide's  Bonnet.  Leaves  2  or  3,  oblong  to  narrowly 
elliptic,  4  to  G  inches  long,  including  the  short  petiole-like  base,  and  %  to  2  inches 
wide,  acute ;  peduncle  1-flowered,  shorter  than  the  leaves,  commonly  with  1  or  2 
small  bracts ;  flowers  white,  9  to  11  lines  long ;  perianth-segments  6  to  8-nerved, 
much  longer  than  the  stamens. 

Coniferous  forests.  Sierra  Nevada,  3500  to  6000  feet,  at  scattered  stations 
from  Tulare  (Jo.  north  to  La.ssen  Co. ;  thence  westerly  to  Siskiyou  and  Humboldt 
COS.    North  to  British  Columbia. 

Loes. — Marble  Fork,  Kaweah  River,  Sopping;  Merced  Grove,  Jepson;  Calaveras  Big  Trees, 
Brewer  2095;  Quiney,  E.  M.  Austin;  Woolev  Creek,  \v.  Siskiyou  Co.,  Butler  98;  Union  Creek, 
Sahnon  Mts.,  Hall  8564;  Trinity  Summit,  P.'E.  Goddard;  Buck  Mt.,  Humboldt  Co.,  Tracy  2733. 

Refs. — Clinto.mia  uniflora  Kunth,  Enum.  PI.  5:159  (1850).  Smilacina  borealis  var. 
uniflora  Schult.;  Roem.  &  Schult.  Syst.  7:307  (1829),  type  from  the  North-west  Coast,  Mcnzies. 
S.  uniflora  Menzies;  Hook.  Fl.  Bor.  Am.  2:175,  t.  99  (1839). 

29.     SCOLIOPUS  Torr. 

Stem  very  sliort,  subterranean,  bearing  a  pair  of  broad  leaves  and  an  umbel 
of  greenish  purple  flowers,  the  peduncle  almost  obsolete,  the  sharply  angular 
pedicels  (which  look  like  scapes)  alone  appearing  above  ground.  Perianth- 
segments  narrow.  Stamens  3,  opposite  tlie  sepals,  short,  with  greenish  extrorse 
anthers.  Ovary  triquetrous,  1-celled ;  style  short,  its  3  long  branches  abruptly 
spreading  horizontally,  often  recurving  at  tip.  Capsule  with  a  membranous  wall 
which  bursts  irregularly. — Species  2.  California  and  Oregon.  (Greek  skolios, 
crooked,  and  pons,  foot,  in  allusion  to  the  tortuous  pedicels.) 
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1.  S.  bigelovii  Ton-.  Slink-pod.  Leaves  usually  2  (rarely  3),  elliptic  to 
oblong,  acute,  commonly  mottled  with  dark  sj)lotches,  4  to  9  inches  long,  sheath- 
ing at  base ;  flowers  with  a  fetid  odor  and  having  something  the  appearance 
of  orchids ;  pedicels  4  to  9  inches  long,  3-angled,  slightly  winged,  erect  in  flower, 
in  fruit  tortuous  recurving  or  procumbent,  the  maturing  capsule  more  or  less 
hidden  by  forest  litter;  sepals  ovate-lanceolate,  7  to  9  lines  long,  witli  10  or  12 
black  veins,  somewhat  carinate  toward  the  base,  the  upper  %  abruptly  spreading 
or  recurved ;  petals  linear-subulate,  as  long  as  the  sepals,  hardly  1  line  wide, 
ascending  at  base  and  with  their  long  points  convergent,  forming  an  arch  above 
the  pistil ;  stamens  2i/>  to  3  lines  long. 

Deep  cold  shades  of  the  Redwood  forest,  Santa  Cruz  Co.  to  Humboldt  Co. 
North  to  southwestern  Oregon.    Jan. -Mar.    Called  "Brownies"  in  Humboldt  Co. 

Loes.— Felton,  Sonne;  Kings  Mt.,  C.  F.  Baker  322;  Hillsboro,  Inez  Smith;  Mill  Valley, 
Jepson;  Guemeville,  M.  S.  Bak&r;  Pepperwood,  Jepson;  Dinsmore  Kaneli,  Van  Duzen  River, 
Traey  4017. 

Eefs. — ScoLioPUS  BIGELOVII  Torr.  Pac.  E.  Rep.  4:145,  t,.  22  (1857),  type  loc.  Mt.  Tamal- 
pais,  Bigelow;  K.  Brandegee,  Zoe,  2:79   (1891);  Jepson,  Fl.  W.  Mid.  Gal.  124  (1901). 

30.     TRILLIUM  L.    W.vke  Robin 

Stem  simple,  from  a  tuberous  rootstock,  naked  below  and  bearing  at  the  sum- 
mit a  whorl  of  3  round-ovate  netted-veined  leaves  and  a  single  large  flower. 
Perianth  of  3  lanceolate  herbaceous  persistent  sepals  and  3  larger  colored  petals. 
Stamens  6,  much  shorter  than  the  segments ;  anthers  linear,  on  short  filaments, 
adnate.  Ovary  3  to  6-angled,  3-celled  or  1-celled  at  summit.  Styles  3,  elongated, 
stigmatic  down  the  inside.  Fruit  a  fleshy  reddish  capsule.  Seeds  ovate. — About 
17  species.  North  America  and  Asia.  (Latin  triplum,  triple,  on  account  of  the 
3-merous  flowers.) 

Bibliog.— Gleason,  H.  A.,  Pcdnnculate  Species  of  Trillium  (Bull.  Torr.  Club,  33:387-390,— 
1906).  Goodspeed  and  Brandt,  Notes  on  the  Californian  Species  of  Trillium  (Univ.  Cal. 
Publ.  Bot.  7:1-88,  pis.  1-17.— 1916-1917).  Gat<?s,  E.  E.,  Systematic  Study  of  the  N.  Am. 
genus  Trillium,  its  variability  and  its  relation  to  Paris  and  Medeola  (Ann.  Mo.  Bot.  Gard. 
4:43-92,  pis.  6-8,-1917). 

Flower  sessile;  leaves  sessile 1.     T.  scxxilc. 

Flower  raised  on  a  peduncle. 

Leaves  sessile  or  nearly  so;  peduncle  erect 2.     T.  ovatum. 

Leaves  petioled;  peduncle  usually  declined 3.     T.  rivalc. 

1.  T.  sessile  L.  var.  giganteum  H.  &  A.  Common  Trillrtm.  Stem  stout, 
sometimes  more  than  one  from  the  same  root,  1  to  1%  feet  high ;  leaves  round- 
ovate,  2V2  to  5  inches  long,  commonly  broader  than  long;  petals  obovate  to  ob- 
lanceolate,  114  to  3  inches  long,  deep  red  or  lilac,  or  varying  to  dull  white  ;  capsule 
long-oval  to  subglobose,  obscurely  6-angled  above,  circumscissile  around  the  plat- 
form-like base. 

Brushy  or  wooded  hill-slopes  or  canons :  Coast  Ranges  from  Monterey  Co. 
north  to  Siskiyou  Co.,  but  not  in  inner  Coast  Range.  North  to  Washington.  The 
Californian  plant  is  larger  in  all  its  parts  than  the  Eastern  plant  (the  type  of 
T.  sessile),  but  even  this  difference  is  not  a  constant  one  (T.  H.  Goodspeed). 
Feb.-Mar. 

Loes. — Los  Bucllis  hills,  Santa  Clara  Co.,  B.  J.  Smith;  Los  Gatos,  Heller  7254;  Colma, 
Michener  4'  Bioletti;  Oakland  Hills,  Jepson  3107-3110;  Howell  Mt.,  Jepson;  Lake  Co., 
Michener;  Yreka,  Greene. 

Var.  chloropetalum  Torr.  Petals  yellowish  or  greenish-yellow. — Monterey  Co.  to  Sis- 
kiyou Co.  and  south  in  the  northern  Sierra  Nevada  to  Placer  Co.  The  form  -ivith  pure  white 
petals  (Eock  Lily)  is  found  from  Napa  Valley  to  Humboldt  Co. 

Loes. — Mill  Creek  (,'anon,  Sanla  Lucia  Mts.,  Muri/m  Parsons;  Crystal  Springs  Lake,  San 
Mateo  Co.,  C.  F.  Baker  431;  Mt.  Tamalpais,  Greene;  Olenia,  Davy;  Clear  Creek,  Shasta  Co., 
Goldsmith;  Humbug,  Siskivou  Co.,  Butltr  669.  Pure  white  flowers:  St.  Helena;  Mendocino 
City;  Buck  Mt.,  Humboldt  Co.,  Tracy  4181. 
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Var.  angustipetalum  Ton-.  Leaves  3  to  7  inches  long;  petals  narroivly  linear,  typically 
1  to  3  (rarely  5)  lines  wide. — Sierra  Nevada;  San  Luis  Obispo  Co. 

Locs. — Sierra  Nevada:  Pine  Ridge,  Fresno  Co.,  Hall  4-  Chandler  175;  Hetcli-Heteliy,  A.  L. 
Grant  980;  Columbia,  A.  L.  Grant  671;  Strawberry,  Tuolumne  Co.,  Jepson  6501;  Calaveras 
Big  Trees,  A.  L.  Grant.  From  Placer  Co.  north  our  spms.  vary  towards  var.  giganteum,  having 
broader  petals  (6  to  7  lines  wide):  Applegate,  Placer  Co.,  Abigail  Smith;  N.  Fork  Butte 
Creek,  Shasta  Co.,  Hall  4-  Babcock  4285.  San  Luis  Obispo  Co.:  Arroyo  Grande,  Brewer  438; 
Santa  Margarita,  N.  K.  Berg. 

Refs. — Trillium  sessile  L.  var.  giganteum  H.  &  A.  Bot.  Beech.  402  (1841),  type  from 
Cal.,  Douglas,  the  usual  purple-flowered  form;  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  107  (1910). 
T.  giganteum  Heller,  Bull.  S.  Cal.  Acad.  2:67  (1903).  Var.  chloropet.axuu  Torr.  Pac.  R. 
Rep.  4:151  (1857),  type  loc.  redwoods,  Marin  Co.,  Bigclow.  T.  ehloropeiahim  Howell,  Fl. 
N.W.  Am.  661  (1902).  T.  giganteum  var.  ehloropetalum  Gates,  Ann.  Mo.  Bot.  Gard.  4:50 
(1917).  T.  sessile  var.  calif'oniicum  Wats.  Proc.  Am.  Acad.  14:273  (1879).  Var.  angusti- 
petalum Torr.  Pac.  R.  Rep.  4:151  (1857),  type  loc.  Calaveras  Big  Trees,  Bigelow.  T.  gigan- 
teum var.  angiistipetalum  Gates,  I.e.  51. 

2.  T.  ovatum  Pursh.  Co.vst  Trillium.  Stem  8  to  10  inches  high;  leaves 
ovate  to  roimil,  sometimes  disposed  to  be  rhombic,  abruptly  acute,  2i/o  to  51/2 
inches  long;  petals  oblong-lanceolate  to  ovate,  1  to  IV2  inches  long,  white  changing 
to  deep  rose-color;  ovary  incompletely  partitioned  above  the  middle;  capsule 
broadly  ovate,  the  angles  pro.iected  into  narrow  wings. 

Wooded  canons  near  the  coast  from  Llonterey  Co.  to  Del  Norte  Co.,  thence 
east  to  Siskiyou  and  Shasta  cos.  North  to  British  Columbia  and  Idaho.  Mar.- 
Apr. 

Locs. — Lucia,  K.  Brandegee;  Felton,  Sonne;  San  Leandro  Creek,  Oakland  Hills,  H.  H. 
Haworth;  Mill  Valley,  A.  L.  Grant;  Olema,  Jepson;  Guerneville,  M.  S.  Baker;  Comptehe, 
H.  A.  Walker  300;  Shenvood,  Blasdale;  Hydesville,  Traey  4019;  Crescent  City,  Goddard; 
Yreka,  Greene;  McCloud  River,  Hall  4'  Babcock  4134. 

Refs. — Trillium  ovatum  Pursh,  Fl.  1:245  (1814),  type  loc.  Cascades,  Columbia  River, 
Lewis;  Jepson,  Fl.  W.  Mid.  Cal.  125  (1901). 

3.  T.  rivale  "Wats.  Stem  slender,  4  to  10  inches  high ;  leaves  ovate,  trun- 
eatish  to  cordate  at  base,  IV2  to  3  inches  long;  flower  on  a  peduncle  1  to  3% 
inches  long;  jietals  white,  dotted  witli  purple  at  the  center,  about  1  inch  long; 
capsule  scarcely  angled. 

Rocky  banks,  Del  Norte  and  Siskiyou  cos.    North  to  southern  Oregon. 
Locs. — Gasquet,  Eastwood.     Josephine   Co.,  Ore.    (Waldo,  Howell;   Kirby,  M.   S.   Baker). 
Ref.— Trillium  rivale  Wats.  Proe.  Am.  Acad.  20:378  (1885),  type  loc.  Big  Flat,  S.  Fork 
Smith  River,  Del  Norte  Co.,  Shockley. 

31.     SMILAX  L.    Gbeenbeier 

Stems  prickly  or  smooth,  climbing  by  means  of  tendrils,  arising  from  a 
tuberous  rootstock.  Leaves  alternate,  netted-veined,  the  petioles  bearing  near 
the  base  a  pair  of  tendrils.  Flowers  small,  greenish,  dioecious,  borne  in  axillary 
umbels.  Perianth-segments  distinct.  Staminate  flower  with  6  stamens.  Pistil- 
late flower  usually  with  1  to  6  abortive  stamens ;  ovary  with  1  or  2  ovules  in  each 
cell;  style  short  or  none;  stigmas  1  or  3.  Fruit  a  berry. — Species  195,  mostly 
in  tropical  regions.     (Smilax,  a  Greek  name.) 

1.  S.  calif ornica  Gray.  Stem  woody,  climbing  over  shrubs  and  trees  or 
trailing  over  the  ground,  3  to  6  (or  14)  feet  long;  leaves  ovate,  sub-cordate.  2  to 
43/4  inches  long,  on  jietioles  i/^  inch  long;  perianth  f)  lines  long,  its  segments  6; 
berries  globose,  black,  4  lines  in  diameter. 

Butte  Co.  to  Siskiyou  Co.,  thence  south  to  Trinity  Co.  North  to  southern 
Oregon. 

Locs. — Big  Chico,  E.  M.  Austin;  Dana,  Shasta  Co.,  Hall  4-  Baboock;  Sims,  Jepson;  Duns- 
muir,  Jepson  6173;  Sisson,  Jepson:  Quartz  Valley,  Butler  1466;  Wooley  Creek,  w.  Siskiyou 
Co.,  Butler  146;   Deadwood,  Blasd-alc;   Hy-am-pum,  Chcsnut  #  Drew. 

Refs. — Smilax  californica  Gray,  Bot.  Cal.  2:186  (1880).  S.  rotundifolia  var.  calif  ornica 
A.  DC.  Monog.  Phaner.  1:75  (1878),  type  loc.  east  side  of  the  upper  Sacramento  Valley, 
Hartweg  342. 
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AMARYLLIDACEAE.    Amaeylus  Family 

Perennial  licrbs  witli  basal  leaves.  Flowers  perfect,  regular,  the  inflorescence 
borne  on  a  scape-like  stem.  Perianth  6-parted,  the  6  stamens  inserted  on  its  tube. 
Ovary  inferior,  3-eelled ;  style  1.  Fi'uit  a  several  to  many-seeded  capsule. — 
Species  about  850  in  71  genera;  all  continents  but  chietly  troiiical  or  sulitroiiical. 
Amaryllis.  Narcissus,  and  Ilypoxis  species  are  extensively  cultivated  in  California 
gardens. 

Bibliog.— Eugelmann,  Geo.,  Notes  on  Agave  (Trans.  Acad.  Sci.  St.  Louis.  3:291-322, — 
1873);  Flowering  of  Agave  sha\rii  (I.e.  .57S)-.")82,  pi.  4.— 1877).  Baker,  J.  (}.,  Handbook 
of  the  AmarvUideae  (1888).  Mulford,  Isjibel,  Agaves  of  the  U.  S.  (Rep.  Mo.  Bot.  Gard. 
7:47-100,  pis.  2e-G3,— 1896).  Trelcase,  Wni.,  Agaves  of  Lower  Cal.  (Rep.  Mo.  Bot.  Gard. 
22:37-65,  pis.  19-72,-1911).     Berger,  A.,  Die  Agaven   (pp.  1-288,  figs.   1-79,-1915). 

1.     AGAVE  li.     :\Iaguey 

Perennial  herbs  with  a  basal  rosette  of  leaves  on  a  short  or  mostly  .subter- 
ranean trunk.  Leaves  in  ours  evergreen,  fleshy,  spine-tipped  and  margined  by 
prickles.  Flowering  stem  tall,  arising  from  the  center  of  the  rosette.  Flowers 
thick  and  fleshy.  Stamens  exserted. — Species  about  2.")0,  Soutli  and  North  Amer- 
ica, chiefl.v  Mexico.  A.  amcricana  L.,  Century  Plant,  is  common  in  California 
gardens;  in  Mexico,  just  before  flowering,  a  plant  of  this  species  yields  for  a 
long  time  one  or  two  gallons  a  day  of  saccharine  juice  from  which  pulque,  the 
national  drink  of  Mexico,  is  made.  A.  rigida  var.  sisalana  Engelni.,  of  Mexico, 
yields  Sisal  Hemp. 

Flowers   about   4   in   a   cluster,   the   clusters   racemosely  or   subspicately   arranged   along   the 
terminal  axis;  stamens  inserted  at  the  middle  of  the  perianth-tube 1.    A.  uialwtisis. 

Flowers  many  in  terminal  bunches  on  the  branches  of  a  panicle. 

Trunk  subterranean  or  essentially  so;  stamens  inserted  at  the  mouth  of  the  tube. 

Ovar\'  fusiform,  about  twice  as  long  as  the  perianth-segments 2.     A.  consociaia. 

Ovary  flask-sliaiK>il,  longer  than  the  perianth-segments _ 3.     .(.  (Irscrti. 

Trunk  rising  above  the  ground;  stamens  inserted  at  the  middle  of  the  tube 4.    A.  shaiu-ii. 

1.  A.  utahensis  Engelm.  Trunk  subteri-ancan  :  flowering  stem  5  to  8  feet 
high  ;  leaves  thick,  hard,  6  to  12  inches  long,  margined  by  white  teeth  and  tipped 
by  a  spine  1  to  3  inches  long ;  flowers  yellow,  1  to  1 1  •{  inches  long ;  perianth 
abrujitly  expanded  above  the  tube,  its  lobes  5  to  6  lines  long,  3  times  as  long  as 
the  very  short  free  portion  of  the  tube;  capsule  1  to  1\^  inches  long,  dark  brown. 

Death  Valley  region.     East  to  southern  Utah  and  northern  Arizona. 

Locs. — Resting  Sprs.,  ace.  Coville;  Tvanpah,  ace.  Mulford;  Bonanza  King  Mine,  Providence 
Mt«.,  Mii».:r.  Johnston  <f-  Harwood  4302;  Horn  Mine,  Turtle  Mts.,  C  L.  Camp.  Sheep  Mts., 
Nov.,  Ptirpus  6135. 

Refs. — Agave  utahensis  Engelm.;  Wats.  Bot.  King.  497  (1871),  type  loc.  St.  George, 
Utah,  Palmer;  Gov.  Contrib.  U.  S.  Nat.  Herb.  4:201  (1893);  Mulford,  Rep.  Mo.  Bot.  Gard. 
7:77,  pi.  32   (1896). 

2.  A.  consociata  Trel.  (Fig.  59.)  Plants  usually  forming  very  dense  and 
commonly  circular  <'olonies  3  to  12  feet  broad  :  trunk  none,  the  leaves  densely 
clustered  at  the  base;  flowering  stem  slender,  6  to  12  feet  high;  leaves  thick  and 
fleshy,  blue-green,  6  to  12  inches  long,  edged  with  straight  or  curved  pale  teeth 
and  tipped  with  a  slender  black  spine;  inflorescence  slender,  rather  sparse; 
flowers  yellow,  1V(.  to  2%  inches  long;  perianth  lobes  7  to  8  lines  long,  the  free 
portion  of  the  tube  only  li/o  to  2  lines  long;  capsule  V/i  to  1%  inches  long,  dark 
brown,  abruptly  short-pointed  at  a]iex. 

San  Jacinto  Mts.  south  to  eastern  San  Diego  Co.    Tjower  Califoi-iiia. 

Econ.  Note. — The  central  part  of  the  rosette  and  the  young  flower  stalk  are  roasted  for 
food  by  the  Coahuilla  Indians  who  also  use  the  leaf  fibres,  says  Dr.  D.  P.  Barrows,  for  the 
manufacture  of  cordage,  ropes  and  bowstrings.  The  fibres  are  prepared  by  soaking  and 
basting  the  leaves;   an  old  woman  then  takes  a  handful,  combs  them   straight  between   her 
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fingers,  wets  the  ends  with  saliva  antl  "twists  them  into  a  beautiful  cord  on  her  bare  thigh." 
Brooms  are  also  made  of  the  fibres.  The  flowers  are  boiled,  dried  for  storing,  and  then  boiled 
again  wlien  eaten.     Cf.  Barrows,  Ethno-Bot.  Coahuilla  Ind.  47,  .54,  58,  66. 

Locs. — Palm  Canon,  Mt.  San  Jacinto,  Jcpson  1356;  Mason  Valley,  e.  San  Diego  Co., 
Jepson  8710. 

Refs. — Agave  consociata  Trel.  Eep.  Mo.  Bot.  Card.  22:53  (1911),  type  loc.  San  Felipe, 
Parish  413.    A.  desert i  mostly  of  Cal.  authors. 

3.  A.  deserti  Engelm.  Similar  to  A.  consociata,  the  plants  forming  rather 
open  and  more  or  less  circular  colonies  5  to  15  feet  broad;  scapes  stout,  10  to  16 
feet  high;  leaves  whitish-green,  10  to  15  inches  long;  inflorescence  large,  dense; 
capsules  1  to  li/j  inches  long,  light  brown,  rounded  at  apex. 

San  Felipe  region,  eastern  San  Diego  Co. 

Loc. — Mason  Valley,  Jepson  8711. 

Refs. — Agave  deserti  Engelm.  Trans.  Acad.  Sci.  St.  Louis,  3:310  (1875),  based  on  spms. 
from  the  region  of  San  Felipe,  Hitchcvck,  Palmer;  Trel.  Rep.  Mo.  Bot.  Gard.  22:52,  pis.  41, 
42   (1911). 

4.  A.  shawii  Engelm.  Trunk  8  to  12  inches  high,  regularly  leafy,  the 
flowering  stem  8  to  12  feet  high ;  leaves  green,  glossy,  ovate  or  lanceolate-ovate, 
acuminate,  8  to  20  inches  long,  margined  with  garnet-red  hooked  prickles  ;  clusters 
of  the  panicle  congested ;  flowers  greenish-yellow,  3i/>  to  41,2  inches  long;  perianth 
lobes  8  to  10  lines  long,  the  free  portion  of  the  tube  7  to  9  lines  long. 

Southwestern  San  Diego  Co.  near  the  coast  at  the  boundary,  thence  into 
Lower  California. 

Loc. — San  Diego,  TV.  S.  Wright  113. 

Rt'fs. — Aga\t;  shawii  Engelm.  Trans.  Acad.  Sci.  St.  Louis,  3:315  (1875),  type  loc.  first 
boundary  monument  near  San  Diego,  Parni:  Mulford,  Eep.  Mo.  Bot.  Gard.  7:83,  pis.  44-47 
(1896). 

IRIDACEAE.     Iris  Family 

Perennial  herbs,  ours  low,  glabrous,  with  stout  stems  and  2-ranked  swoi'd-like 
and  sheathing  leaves.  Inflorescence  terminal.  Flowers  perfect,  with  petal-like 
perianth  of  6  divisions  in  2  whorls.  Stamens  3,  on  the  base  of  the  outer  whorl, 
witli  extrorse  anthers.  Ovary  inferior,  3-lobed,  becoming  a  3-celled  capsule.  Style 
3-eleft  or  rarely  entire  ;  stigmas  3. — About  57  genera  and  1000  species,  mostly 
temperate  and  tropic  zones. 

Bibliog. — Baker,  J.  G.,  Handbook  of  the  Irideae  (1892).  Hansen,  J.  G.,  Iris  hartwegii 
(Gard.  &  For.  10:95-96, — 1897).  Bicknell,  E.  P.,  Studies  in  Sisyriuchium. — S.  californicum 
and  Related  Species  of  the  Neglected  Genus  Hydastylus  (Bull.  Torr.  Club  27:373-387,-1900)  ; 
The  Species  of  California  (I.e.  31:379-391,-1904).  Dykes,  W.  R.,  The  Genus  Iris,  pis.  1^7 
(1913). 

Stems  terete;  divisions  of  the  perianth  in  two  unlike  whorls 1.     IRIS. 

Stems  2-edged  or  -winged;  divisions  of  the  pcriantli  alike 2.     SiSYRlNCHlUM. 

1,     IRIS  L.    Flag 

Stems  terete,  from  creeping  stout  rootstocks.  Flowers  in  the  axils  of  spatha- 
ceous  bracts.  Perianth-tube  prolonged  beyond  the  ovary ;  outer  segments  or 
sejials  obovate  above  the  claw,  spreading  or  recurved ;  inner  segments  or  petals 
iiaiTower,  erect.  Style  divided  into  3  petal-like  branches,  each  branch  with  2 
lobes  or  appendages  at  summit;  stigma  a  small  projecting  shelf  (stigmatic  only 
on  the  upper  surface)  situated  on  the  lower  surface  of  the  branch  just  below  the 
lobes  or  appendages.  Stamens  with  linear  anthers  lying  close  beneath  the 
branches  of  the  style,  i.e.,  opposite  them.  Capsule  oblong,  3-angled.  Seeds 
flattened  or  turgid,  in  2  rows  in  each  cell. — Species  about  100,  all  continents  but 
mostly  north  temperate  zone.  (Greek  iris,  the  rainbow,  the  Greek  species  of  the 
genus  being  celebrated  for  its  brilliant  colors.) 

Rootstock  Y<  inch  thick  or  more;  dying  leaves  gray  or  yellow-brown;  seeds  globular  or  pyriform. 
Plant  sturdy;  mature  leaves  as  long  or  longer  than  stem,  4  to  6  lines  wide..l.  /.  longipctala. 
Plant  slender;  leaves  shorter  than  stem,  2  to  4  lines  wide 2.    I.  missoiiriensis. 
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Eootstock  Vi  inch  thick  or  less;  dying  leaves  red-brown;  seeds  roughly  angled,  or  spherical  in 
no.  3. 
Stem  1%  to  2  feet  high;  leaves  3%  to  6^4  lines  broad,  strongly  ribbed;   pedicels  about 

1  inch  long;  perianth-tube  commonly  %  inch  long 3.     I,  douglasiatui. 

Stem  commonly  less  than  1  foot  high;   leaves  3  lines  broad  or  less,  thickened,  ribs  less 
prominent. 

Perianth-tube  \Y-2  to  3%  inches  long;  pedicels  ^o  inch  long 4.     1.  macrosiphon. 

Perianth-tube  %  inch  long;  pedicels  %  to  3  inches  long 5.    /.  hartwegii. 

1.  I.  longipetala  Herbert.  Coast  Ibis.  Stem  very  stout,  compressed,  1  to 
2  feet  high ;  leaves  4  to  6  lines  broad,  equaling  or  rather  exceeding  the  flower- 
peduncles,  turning  gray  or  yellow-brown  when  dying;  pedicels  1/2  to  S^/o  inches 
long;  bracts  scarious  at  apex,  2yo  to  4  inches  long,  %  to  1%  inches  broad  (when 
spread  out)  ;  sepals  white,  veined  with  violet,  or  violet  above,  3  inches  long,  ly^ 
to  1%  inches  broad,  narrowed  to  a  short  claw,  the  claw  with  a  very  prominent 
ventral  ridge  which  disappears  in  the  middle  of  the  blade;  petals  light  violet, 
2%  inches  long,  6  to  7  lines  wide;  capsule  narrowed  at  each  end,  2  inches  long; 
seeds  pyriform. 

Wet  heavy  soil,  usuall.v  forming  dense  colonies:  coastal  region  from  San 
Francisco  Bay  to  IMonterey  Co.    Apr. 

Locs. — Point  Isabel,  Contra  Costa  Co.,  Davy;  Bald  Peak,  Berkeley  Hills,  Hall;  South  San 
Francisco,  C.  F.  Baker  348;  Monterey,  F.  ChUrado  609. 

Eefs. — Iris  longipetala  Herbert;  H.  &  A.  Bot.  Beech.  395  (1841),  type  from  Cal., 
DouoJas:  Hook.  Bot.  Mag.  t.  .5298  (18B2);  Jepson,  Fl.  W.  Mid.  Cal.  129  (1901);  Dvkes,  The 
Genus  Iris,  89   (1913). 

2.  I.  missouriensis  Nutt.  Western  Blue  Flag.  Stem  10  to  24  inches  high, 
exceeding  the  leaves  (or  a  few  leaves  scarcely  longer),  nearly  naked  except  at 
base ;  rootstoek  short,  thick ;  leaves  2  to  4  lines  wide,  turning  gray  or  .yellow- 
brown  wlien  dying ;  bracts  usually  opposite,  commonly  membranous  and  straw- 
color,  or  sometimes  thin,  herbaceous;  pedicels  (1  or")  2  to  4  inches  long;  sepals 
whitish  or  pale  blue,  veined  with  purple  and  often  with  a  central  yellowish  spot ; 
petals  pale  blue  to  white,  2  to  2Vi;  inches  long,  the  tube  about  14  i'lch  long;  capsule 
11/4  to  3  inches  long,  grooved  trough-wise  on  each  face,  cylindric  in  outline,  or 
narrowed  to  both  apex  and  base ;  seeds  globular  to  pyriform. 

]\Ioist  places,  meadows  or  wet  flats,  high  mountains:  Sierra  Nevada  (mostly 
on  the  crest  and  east  slope,  rare  on  the  west  slope),  southerly  to  the  San  Ber- 
nardino Mts.,  east  to  ea.stern  Inyo  Co.,  north  to  Modoc  Co.,  thence  southwesterly 
to  the  inner  North  Coast  Range  in  Solano  Co.  in  low  valleys.  Throughout  the 
Great  Basin  and  north  to  British  Columbia  and  Dakota.    July. 

Locs.— Bear  Valley.  San  Bernardino  Mts.,  Eall  1024;  Bitter  Creek,  Mt.  Pinos,  HaU  6512; 
Silver  Caiion,  White  Mts.,  Jepson  7208;  Snow  Creek,  Mariposa  Co.,  Congdon;  Hetch-Hetchy, 
Jepson  34(il;  Walker  Lake,  Mono  Co.,  Jepson  4440;  Kennedy  Lake,  Tuolumne  Co.,  A.  L. 
Grant;  Sonora  Pass,  zi.  L.  Grant  307;  Horse  Lake,  Lassen  Co..  Jepson  7811;  Hat  Creek,  Alma 
Ames;  Mt.  Bidwell,  Manning  56;  Egg  Lake,  If.  S.  Baler;  Goose  Lake  Valley,  R.  M.  Aiistin 
75;  upper  Fall  Eiver  Valley,  Jepson  5769;  Quartz  Valley,  Siskiyou  Co.,  Butler  1467;  Black 
Butte,  Mendocino  Co.,  IV.  TV.  Macl'ie;  Mendocino  Range  near  Hopland,  Jepson  7645;  Rock- 
ville,  w.  Solano  Co.,  Jepson  8247. 

Eefs. — Iris  missouriensis  Nutt.  Jour.  Acad.  Phila.  7:58  (1834),  type  loc.  sources  of  the 
Missouri  Eiver,  Wyeth;  Baker,  Bot.  Mag.  t.  6579  (1881)  ;  Dykes,  Genus  Iris,  90  (1913). 

3.  I.  douglasiana  Herbert.  Mountain  Iris.  Stem  I14  to  2  feet  high,  much 
exceeded  by  llie  (3  to  9  lines  wide)  basal  leaves,  these  reddisli  at  base;  bracts 
broader  and  less  acuminate  than  in  I.  raacrosiphon ;  flowers  2  or  3  in  a  pair  of 
bracts,  mostly  cream-color,  lavender  or  azure,  often  purple  or  lilac,  the  pedicels 
commonly  1  (i/^  to  II/4)  inches  long;  perianth-tube  usually  lA  sometimes  to  l^A 
inches  long;  petals  2  to  3  inches  long;  capsule  narrowly  oblong,  sharply  angled, 
1%  to  2  inches  long;  seeds  spherical  (or  obovoid). 

Common  in  the  Redwood  belt  and  on  chaparral  slopes  in  the  f'oast  Ranges 
near  the  coast   from   ilonterey   Co.  northwards;   rare   in  the  northern   Sierra 
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Nevada.  Oregon.  May-June.  Tlie  color  of  the  flowers  is  exceedingly  variable, 
but  the  species  may  be  known  from  the  next  by  its  longer  pedicels,  shorter 
perianth-tube  and  stouter  habit. 

Loes. — Little  Sur  River,  Davy  7310;  Monterey,  Berg;  Auchorage,  Santa  Cruz  Mts.,  Carlotta 
Case;  Los  Gates,  EcUer  730.5;  Halfmoon  Bay,  Geo.  B.  Furniss  (=  var.  altissima  Purdy  in  litt. ; 
3  to  3',4  feet  high);  Millbrae,  San  Mateo  Co.,  Davy  1021;  Lake  Merced,  San  Francisco, 
E.  Cameron;  Mt.  Taraalpais,  Jepson  7362;  Inverness,  Jepson  8303;  Cazadero,  M.  S.  Baker; 
Ukiah,  Bolander  3909;  Sherwood,  Jepson;  Cahto,  Mendocino  Co.,  Jepson;  South  Fork  Eel 
River  near  Idolwild,  Jepson  1909;  Buck  Mt.,  Humboldt  Co.,  Tracy  4263;  Auburn,  Placer  Co., 
Sonne. 

Refs. — Iris  douglasiana  Herbert;  H.  &  A.  Bot.  Beech.  395  (1841),  type  from  Cal., 
Dounlas;  Jepson,  Fl.  W.  Mid.  Cal.  129  (1901);  Dykes,  Genus  Iris  36,  pi.  8  (1913).  /.  teat- 
::(,niana  Purdy,  Erythea,  5:128  (1897),  type  loc.  Eureka,  Purely.  I.  amahiUs  Eastw.  Bull.  Torr. 
Club  30:484  "(1903),  type  loe.  Nevada  City,  C.  W.  KitU.  I.  tcnuissima  Dykes,  I.e.  44,  type 
loc.  Pitt  River  Ferry,  Shasta  Co.,  Brown  239. 

4.  I.  macrosiphon  Torr.  Ground  Iris.  Stems  low  and  slender,  nearly  naked 
or  commonly  clothed  with  bract-like  leaves,  much  shorter  than  the  basal  leaves 
which  are  5  to  12  (or  rarely  27)  inches  long  and  1  to  2  lines  broad  ;  bracts  lanceo- 
late, long  acuminate,  2i/2  to  S^/o  inches  long;  flowers  1  or  2,  on  pedicels  6  to  7 
lini's  long,  with  slender  tube  liA  to  3  inches  long;  perianth  violet-purple  or  straw- 
yellow,  generally  veined  or  mottled ;  sepals  oblong-obovate  or  obovate,  their  lower 
or  middh'  portion  blotched  or  veined  with  white,  the  margin  above  often  undu- 
late ;  petals  oblanceolate,  of  a  uniform  color,  fi  o  to  2\'^  inches  long;  capsule  short- 
oblong,  %  to  114  inches  long;  seeds  roughly  angled. 

Brushy  slopes;  100  to  3000  feet.  Coast  Ranges  from  Santa  Clara  Co.  north 
to  Del  Norte  Co. ;  thence  southeasterly  to  Butte  Co.    Also  southern  Oregon. 

Locs. — Gilroy,  C.  F.  Bafcer  1947;  Mt.  Hamilton,  Jepson  4202;  Ross  Valley,  Jepson;  Olema, 
Marin  Co.,  Jepson;  Howell  Mt.,  Jepxon  516;  Vaca  Mts.,  Jepson  7192  (Weldon  Canon).  2456 
(Wild  Horse  Canon);  Lakeport,  C.  F.  Baker  3095;  Hoods  Peak  Range,  east  of  St.  Helena, 
Jepson;  grade  betw.  Blue  Lakes  and  Ukiah,  Jepson;  Sherwood  Valley,  Davy  4'  Bla.idale  1061; 
Little  Laribee  Creek,  Humboldt  Co.,  Tracy  2684;  Hupa,  Manning;  Klamath  River,  Humboldt 
Co.,  Chandler  1529;  Adam  Sta.  to  Patrick  Creek,  Del  Norte  Co.,  Jep.wn  2908;  Marble  Mt., 
Chandler  1570;  Mt.  Shasta,  F.  W.  Morse;  Little  Chico  Creek,  R.  M.  Austin  13;  Penn  Valley, 
Nevada  Co.,  Jepson. 

Var.  purdyi  Jepson  n.  comb.  Stem  clothed  with  many  bract-like  leaves;  perianth  cream- 
color  veined  with  purple. — Redwood  region  of  Mendocino  Co. 

Refs. — Iris  macrosiphon  Torr.  Pac.  R.  Rep.  4:144  (1857),  tvpe  loc.  Corte  Madera,  Bige- 
low;  Jepson,  FI.  W.  Mid.  Cal.  129  (1901)  ;  Dykes,  Genus  Iris  43,  pi.  12  (1913).  I.  chrysophylla 
Howell,  Fl.  N.W.  Am.  1:633  (1897),  type  loc.  southern  Oregon,  pine  woods.  Var.  pdrdti 
Jepson.  I.  purdyi  Eastw.  Proe.  Cal.  Acad.  ser.  3,  1:78,  pi.  7,  fig.  2  (1897),  type  loc.  Mendo- 
cino Range  near  Vkiah,  Purdy;  Dykes,  Genus  Iris  42,  pi.  11   (1913). 

5.  I.  hartwegii  Baker.  Sierra  Iris.  Stems  many,  very  leafy,  6  to  12  inches 
liigh ;  leaves  i/4  inch  wide  or  less ;  flowers  commonly  in  pairs ;  pedicels  14  to  3% 
inches  long,  partly  enfolded  in  the  long  lanceolate-acuminate  bracts,  which  are 
borne  more  or  less  separate  from  each  other ;  petals  yellow  with  lavender  veins 
or  jtale  lavender  with  deeper-colored  veins  and  a  yellow  median  portion ;  tube 
3  to  .")  lines  long;  sepals  and  petals  11  •>  to  2i/>  inches  long;  capsule  short-oblong, 
obtusely  angled,  %  to  1  inch  long:  seeds  coarsely  wrinkled,  cubical. 

Dry  open  forest,  2500  to  6000  feet :  western  slope  of  the  Sierra  Nevada  from 
Plumas  Co.  to  Kern  Co. ;  southerly  to  eismontane  Southern  California.  Very 
like  Iris  tciia.r.  Dougl.  of  Oregon  and  Washington  save  in  color. 

Locs.— McCloud  Valley,  M.  S.  Baker;  Quincy,  Jep.'ion  4144  ;  Stirling,  Butte  Co..  Heller  10803 ; 
Jackson,  Hansen  50;  Strawberry,  Tuolumne  Co.,  Jepson  6522;  Italian  Bar,  Tuolumne  Co., 
Jepson  6356;  El  Portal,  Jepson  3123a;  Grouse  Creek,  Wawona  Road,  Jepson  8382;  Dinkey 
Grove,  Fresno  Co.,  A.  L.  Grant;  Colonv  Mill.  Kaweah,  Hopping  16:  North  Tule  River,  Purpus 
5684;    San  Bernardino  Mts.,  Parish  3084    (Grass  Valley),   2466    (Strawberry   Peak). 

Refs. — Iris  hartwegii  Baker,  Gard.  Cliron.  2:323  (1876),  type  loc.  Bear  Creek,  Nevada 
Co.,  Hartweg  373;  Dykes,  Genus  Iris,  40.  pi.  10  (1913).  Var.  aii.<:trali.<i  Parish,  Erythea  6:83 
(1898).  type  loc.  Cuyamaca,  Hall. 
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2.     SISYRINCHIUM  L. 

Stems  slender,  compressed  and  usually  2-edged  or  2-\vinged,  often  geniculate, 
from  fibrous  roots,  with  grass-like  or  lanceolate  leaves  and  fugacious  relatively 
small  flowers  in  lunbels  enclosed  by  2  sheathing  herbaceous  bracts,  with  a  scarious 
bractlet  subtending  each  pedicel.  Perianth  6-parted,  the  divisions  alike,  spread- 
ing. Stamens  monadelphous,  their  anthers  alternate  with  the  3  style  branches 
or  stigmas;  stigmas  tliread-like. — Species  fiO,  North  America  and  the  West  Indies. 
(Name  of  Theophrastus  for  a  bulbous  plant  allieil  to  Iris.) 

Stems  2-margined;  perianth  4  to  7  lines  long-;  spatlio  bracts  generally  shorter  than  or  equal  to 
the  tlowers. 
Flowers  blue;  filaments  united  to  the  top;  anthers  %  to  %  as  long  as  the  filaments;  style 

entire,  stigmas  short 1.     S.   beUum. 

Flowers  yellow;  filaments  united  only  at  base;  anthers  equal  to  the  filaments;  style  deeply 

cleft 2.      S.    calif ornicum. 

Stems  not  margined  but  compressed;  perianth  6  to  10  lines  long,  reddish-purple;  outer  spathe 
bract  commonly  exceeding  the  flowers 3.     S.  grandiflorum. 

1.  S.  belhtm  Wats.  Blue-eyed  Gr.vss.  Nigger-babies.  Stems  erect,  simple 
or  somewhat  branching,  10  to  20  inches  high;  leaves  shorter  than  the  stem,  1  to 
2i'o  lines  wide;  spathes  of  2  nearly  equal  bracts  10  to  16  lines  long,  enclosing  3 
to  7  flowers;  perianth  purplish  (or  sometimes  very  pale)  blue,  yellow  at  base, 
the  segments  oblong-obovate,  conspicuously  4  to  6-nerved,  4  to  7  lines  long,  emar- 
ginate  at  apex,  witli  a  slender  tooth  in  the  notch,  the  inner  narrower ;  anthers 
short,  sagittate;  style  abruptly  thickened  or  obclavate  at  apex  (at  least  when 
young),  divided  at  tip  into  3  short  stignms;  capsule  globose,  2  to  3  lines  long. 

Moist  gras.sy  slopes,  very  common  throughout  California,  rare  in  the  deserts 
and  arid  areas  east  of  the  Sierra  Nevada.     Mar. -May. 

Locs. — Sierra  Nevada:  Egg  Lake,  Modoc  Co.,  M.  S.  Bal-er;  Honey  Lake,  Lassen  Co.,  Dav-ij 
3302;  Colby,  Butte  Co.,  E.  M.  Austin  34;  Tallac,  C.  J.  Fox  Jr.\  Columbia,  Jepson  6351; 
Herring  Creek,  Tuohunne  Co.,  A.  L.  Grant  82;  Yosemite  Valley,  Hall  9213;  Kern  River  Canon, 
Jepson  4979.  Coast  Ranges:  Goosenest  foothills,  Butler  885;  Quartz  Valley,  Siskiyou  Co., 
Butler  1556;  Comptche,  Mendocino  Co.,  Harriet  Walker  290;  Franz  Valley  grade,  near  Calis- 
toga,  Jepson:  St.  Helena,  Jepson;  Berkeley  Hills,  Jepson  9166;  Mission  San  Jose,  Jepson  2469; 
Los  Gatos,  Heller  7291;  Monterey,  Elmer  3522.  Southern  California:  Santa  Barbara,  Brewer 
366;  Monrovia  Canon,  Peirson  444;  Pomona,  Brauntoii.  195;  San  Antonio  Caiion,  Peirson  11; 
San  Bernardino,  Parish;  Santa  Ana  Canon,  Hall  7606;  Tauquitz  Valley,  San  Jacinto  Mts., 
Hall  2470;   San  Diego,  Jepson  6660. 

Refs. — SiSYKiNCHiDM  BELLUM  Wats.  Proc.  Am.  Acad.  12:277  (1877),  based  on  California 
spms.;  Bot.  Cal.  2:140  (1880);  Jepson,  Fl.  W.  Mid.  Cah  129  (1901).  Bermudiana  bella 
Greene,  Man.  Bay  Reg.  308  (1894).  Sisiirinehiuni  leptovaulon  Bicknell.  Bull.  Torr.  Club,  26:451 
(1899),  type  loc.  Lake  Tahoe,  J.  Ball;  I.e.  31:381  (1904).  S.  iduhocnse  Bicknell,  I.e.  26:445 
(1899),  as  to  California  plants.  S.  maritimum  Heller,  Muhl.  1:48  (1904),  type  loc.  Pacific 
Grove,  Heller  6538,  a  low  or  stocky  form  in  the  sand  hills  by  the  sea.  S.  oreojilUlum  Bicknell, 
I.e.  31:381  (1904),  tvpe  loc.  Yosemite  A'alley,  Bioletti.  S.  greenei  Bicknell,  I.e.  31:383  (1904), 
type  loc.  n.  side  of  Mt.  Shasta,  H.  E.  Brown  351.  S.  eastwoodiae  Bicknell,  I.e.  31:385  (1904), 
type  loe.  San  Bernardino  Valley,  ,S'.  B.  tf-  W.  F.  Parish  663.  S.  hesperium  Bicknell,  I.e.  31:390 
(1904),  type  loc.  Dutard's  Ranch,  boundary  Santa  Barbara  and  San  Luis  Obispo  cos.,  Eastwood. 

Note  on  variation. — It  is  possible  that  the  species  proposed  by  Bicknell  and  others  lack 
definiteness  because  insufficiently  differentiated  from  extensive  materials  not  used  by  them. 
The  species,  S.  bellum,  as  here  accepted,  has  a  wide  geographic  range  and  an  altitudinal  range 
from  20  to  400  feet  or  in  Southern  California  to  6000  feet;  specimens  from  so  wide  a  range 
show  certain  differences  in  size,  habit,  hue  and  number  of  flowers  (differences  which  one  readily 
associates  with  differences  in  moisture,  soil  or  exposure)  but  they  seem  to  lack  technical 
characters  on  which  to  differentiate  a  series  of  species.  Field  notes  of  flowers  and  collections 
of  fruiting  material  are,  however,  needed  for  more  couclusive  studies. 

The  plants  in  the  desert  region  east  of  the  Sierra  Nevada  do  not  seem  substantially  different 
from  those  of  cismontane  California.  They  grow  in  alkaline  spots  but  the  plants  of  the 
Coast  are  adapted  to  a  wide  variety  of  soils  and  sometimes  gTOw  in  wet  semi-alkaline  valleys. 
The  two  climates,  the  desert  and  coast,  are  radically  different  but  if  it  be  said  that  the  coast 
and  desert  forms  must  represent  different  species  because  the  two  climates  are  so  different 
then  the  Aquilegia  truneata,  as  it  occurs  in  the  Panamint  Mts.  (to  mention  only  a  single  case) 
must  be  made  a  species  distinct  from  the  Aquilegia  truneata  plants  of  the  coast,  which  no  one 
so  far  has  thought  of  doing.     The  facts  are  that  the  moisture  conditions  and  the  climatal 
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conilitions  during  the  reproductive  phase  are  sufficiently  alike  to  enable  one  species  to  have 
a  wide  range.  Hence  we  quote  here:  S.  halophilum  Greene,  Pitt.  4:34  (1899),  type  loc. 
Humlioldt  Wells,  Nev. ;  Bicknell,  Bull.  Torr.  Club,  26:450  (1899)  ;  31:380  (1904).  S.  funereum 
Bicknell,  I.e.  387  (1904),  type  loe.  Furnace  Creek  Caiion,  Funeral  Mts.,  CoviUe  cf-  Funsion  225; 
spnis.  from  Texas  Sjjring,  near  Furnace  Creek  (Jcpson.  6872),  have  bracts  with  only  1  to  3 
(or  4)   flowers. 

2.  S.  californicum  Dry.  Golden-eyed  Gr.vss.  Stems  iinbranehed,  4  to  12 
(or  15)  iiiL'lu-s  high,  broadly  winged,  exceeding  the  leaves;  bracts  rather  un- 
equal, enclosing  3  to  7  flowers ;  perianth  bright  yellow ;  segments  4  to  6  lines  long, 
5  to  7-nerved,  obtuse  or  acutish ;  anthers  versatile,  1VL>  lines  long,  about  eqiuiling 
the  filaments;  style  cleft  to  below  the  middle;  capsule  obovate-oblong,  4  lines  long. 

Wet  places,  infrequent :  cismontane  Southern  California,  Sierra  Nevada  and 
Coast  Ranges.    Northward  to  Oregon.     Apr. 

Locs.— Sugarloaf  Mt.,  San  Bernardino  Co.,  Hall  7536;  Middle  Tule  River,  Purpus  5237; 
Junction  Mdw.,  Kern  Canon,  Jcpson  5017;  Wawona,  Coiiiidon;  Crystal  Sprs.,  San  Mateo  Co., 
Eastwood;  Cliff  House,  San  Francisco,  Drew;  Inverness,  Jepson  8297;  Eureka,  Tracy  3247. 

Refs. — SISYRINCHIUM  CALIFORNICUM  Dryauder ;  Ait.  f.  Hort.  Kew,  ed.  2,  4:135  (1812); 
Jepson,  Fl.  W.  Mid.  Cal.  130  (1901).  Marica  californica  Kcr,  Bot.  Mag.  t.  983  (1807),  type 
loc.  "Northwest  Coast,"  Mcnsics.  S.  elmeri  Greene,  Pitt.  2:106  (1890),  type  loc.  Lake 
Eleanor,  Tuolumne  Co.,  Brew.  Bcrmudiana  californica  Greene,  Man.  Bay  Reg.  308  (1894). 
Htidit.stijlm  elmeri  Bicknell,  Bull.  Torr.  Club,  27:380  (1900).  S.  rivvXaris  Bicknell,  I.e.  381 
(1900).  tyjic  loc.  Bubb's  Creek,  Fresno  Co.,  Eastwood. 

3.  S.  grandiflorum  Dougl.  Scapes  6  to  12  inches  high,  bright  green,  ex- 
ceeding the  long-sheathing  leaves ;  spathe  1  to  4-flowered ;  bracts  very  unequal, 
the  outer  usually  much  exceeding  the  broadly  campanulate  flowers;  perianth- 
segments  dark  reddish-purple,  rarely  white,  6  to  10  lines  long;  filaments  broad 
at  base,  3  to  4  lines  long,  united  V-,^  their  length;  anthers  versatile,  2  lines  long; 
style  6  to  7  lines  long,  cleft  at  apex,  the  branches  thread-like,  1  line  long  or  less ; 
capsule  depres.sed-globose,  6  to  8  lines  long. 

Moist  places,  hills  and  mountain  slojies :  Lassen  and  Modoc  cos.  westerly  to 
Humboldt  Co.  North  to  British  Columbia  and  east  to  Idaho  and  Nevada.  Mar.- 
Apr. 

Locs. — Milford,  Lassen  Co.,  M.  S.  Baler;  Mt.  BidwcU,  Manninej  82;  Alturas,  L.  S.  Smith 
927;  Lake  City  Pass,  Modoc  Co.,  E.  M.  Austin;  Yreka,  Butler  561,  646;  Harris,  Humboldt  Co., 
Ethel  Trarjt.     Mosier,  e.  Oregon,  Howell. 

Refs. — SiSYRiNCHiUM  GRANDirLORUM  Dougl. ;  Lindl.  Bot.  Reg.  t.  1364  (1830),  type  loc. 
great  falls  of  the  Columbia  River,  Doupla.'!.  Olsynium  grandiflorum  Eafin.  New  Fl.  Am.  1:72 
(1836).     Olsynium  douglasii  Bicknell,  Bull.  Torr.  Club  27:237   (1900). 

ORCHIDACEAE.     Orchid  Family 

Perennial  herbs  with  eorms,  bulbs,  tuberous  roots  or  rootstocks  and  sheathing 
leaves  often  reduced  to  scales.  Flowers  perfect,  irregular,  bracted,  either  solitary 
or  in  spikes  or  racemes.  Sepals  3,  alike.  Petals  3,  2  alike;  the  third  petal  called 
the  "lip"  eonnnonly  dissimilar  in  color,  size  aiul  shape,  often  enlarged,  sac-like 
or  .spurred,  in  our  genera  most  frequently  bi'ought  into  an  inferior  position  (i.e., 
on  the  lower  side  of  the  flower),  by  twisting  of  the  ovary.  Filaments  united 
with  the  single  style  forming  a  column;  perfect  anther  1  (in  Cypripedium  2), 
situated  on  the  apex  of  the  column  and  just  above  or  behind  the  stigma,  which 
is  a  viscid  surface  facing  the  lip.  Pollen  agglutinated  into  2  to  8  pear-shaped 
nuisses.  Ovary  inferior,  commonly  long  and  twisted,  1-celled.  Fruit  a  3-valved 
cai)sule.  Seeds  innumerable,  minute. — About  410  genera  and  6500  species,  all 
zones  hut  abundant  only  in  the  trojjics;  the  largest  order  of  Monocotyledons  and 
the  thii'd  largest  order  of  flowering  plants. 

Bibliog. — Nuttall,  T.,  Remarks  on  the  Six>cies  of  Corallorhiza  Indigenous  to  the  IT.  S. 
(Jour.  Acad.  Phila.  3:13.5-139,-1823).  Wiegand,  K.,  Revision  of  the  Genus  Listera  (Bull. 
Torr.  Club  26:157-171,  pis.  356,  357,-1899).  Rydbcrg,  P.  A.,  Am.  Species  of  Limnorchis 
and  Pii>eria  north  of  Mexico  (Bull.  Torr.  Club  28:605-643,  figs.  1:34,-1901).  Ames,  Oakes, 
American  Species  of  Spiranthes  (Orchidaceae,  1:113-154, — 1905),  The  Genus  Habenaria  in 
North  America  (I.e.  4:1-288,  pis.  60-79,-1910).  Pfitzer,  E.,  Cypripedium  (Engler,  Pflzr. 
450:28-42  (1903). 
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Leaves  foliaceous,  i.e.  the  plants  with  green  herbage. 

Flowers  solitary  or  several,  showy;   lip  large  and  sac-like. 

Leaves  2  to  many,  cauline;  sepais  and  petals  bro\vn  or  greenish-yellow....!.     Cypripedium. 

Leaf  1,  basal;  sepals  and  petals  rose-purple _ 2.     Cythere.\. 

Flowers  many,  spicate  or  racemose;  lip  various,  but  not  saccate  (except  in  no.  5). 

Perianth  with  a  spur 3.     Habenaria. 

Perianth  spiirless. 
Flowers  in  a  spike. 

Spike  dense  and  twisted;  leaves  uniformlj'  green 4.     Spiranthes. 

Spike  more  slender;  leaves  with  white  or  light-colored  markings 5.     Peramium. 

Flowers  in  a  raceme. 

Leaves  many;  flowers  %  inch  long  or  more;  bracts  conspicuous,  foliaceous 

6.     Epipactis. 

Leaves  2;  flowers  less  than  %  inch  long;  bracts  small 7.  Listera. 

Leaves  reduced  and  scale-like,  the  whole  plant  destitute  of  green  herbage. 

Plants  white;   perianth  not  gibbous  or  spurred;   lip  with  saccate  base  and  broad  wing-like 

margins    above 8.      Cephalanthera. 

Plants  reddish-brown  or  purple,  rarely  yellow;  perianth  gibbous  over  the  ovary  or  spurred; 
lip  without  saccate  base 9.     Corallorrhiza. 

1.  CYPRIPEDroM  L.  L.vdy's  Slipper 
Stems  leafy,  rough-pubescent,  from  tufted  fibrous  roots.  Leaves  2  to  many, 
large.  Flowers  few  or  solitary,  large  and  showy,  leafy  braeted.  Sepals  spread- 
ing, in  ours  seeming  as  if  only  2.  the  lateral  completely  or  almost  completely 
united  into  one  under  the  lip,  which  is  an  inflated  sac  with  the  incurved  margin 
auricled  near  the  base.  Column  very  short,  incurved,  terminating  in  a  disk-like 
stigma.  Fertile  anthers  2,  on  short  filaments,  one  on  each  side  of  the  column 
below  the  stigma ;  sterile  anther  conspicuous,  roundisli  or  ovate,  situated  on  the 
upper  .side  and  over-arching  the  stigma. — Species  28.  North  America  and  Asia. 
(Latin  Gypris,  Venus,  and  pes,  a  foot,  the  saccate  lip  a  fit  buskin  for  the  god- 
dess.") 
Stem  with  several  alternate  leaves,  1  to  2  feet  high. 

Petals  linear-lanceolate,  1%  to  2  inches  long 1.     C.  montanum. 

Petals  oblong,  6  to  7  lines  long 2.     C.  californicwm. 

Stem  wrth  2  opposite  leaves,  2  to  10  inches  high;  sepals  and  petals  lanceolate,  6  to  12  lines 
long 3.     C.  fasciculatum. 

1.  C.  montanum  Dougl.  Stem  1  to  2  feet  high,  rough-pubescent  with  short 
glandular  hairs ;  leaves  elliptic-  to  narrowly-ovate,  the  largest  5  or  6  inches  long 
and  3  inches  broad ;  flowers  1  to  3,  shortly  pediceled ;  sepals  and  wavy-twisted 
petals  usually  dark  brown,  linear-lanceolate,  IT; 2  to  21/2  inches  long;  lower  sepals 
united  almost  to  the  apex,  only  the  lanceolate-subulate  tips  free;  lip  1  inch  long, 
dull  white,  veined  with  purple  ;  sterile  anther  ovate,  4  lines  long,  on  a  slender 
filament:  capsule  erect  or  nearly  so.  oblong,  10  lines  long. 

Dense  woods:  Coast  Ranges  from  the  Santa  C'ruz  Mts.  to  Siskiyou  Co.,  thence 
southeasterly  in  the  Sierra  Nevada  to  Mariposa  Co.  Far  north  to  Washington 
and  Idaho. 

Loes. — Santa  Cruz  Mts.,  ace.  Anderson;  Ukiah,  BJasdale;  Sherwood  Vallev,  Blasdalr  1047; 
Hupa.  Manning  l(i;  Wcaverville,  Yates  311;  Goosenest  Mt.,  Butler  l.TSfi;  Forestdale.  Modoc 
Co.,  M.  S.  Baicr;  Butterfly  Valley,  Plumas  Co.,  E.  M.  Austin  197;  Grouse  Creek,  Yosemite, 
Jepson  4287. 

Eefs. — Cypripedium  montanum  Dougl.;  Lindl.  Gen.  &  Sp.  Orch.  528  (1840),  type  loc. 
northwest  America,  Douf/las;  Jepson,  Fl.  W.  Mid.  Cal.  131  (1901)  ;  Anderson,  Nat.  Hist.  Santa 
Cruz  Co.  43   (1893). 

2.  C.  californicum  Gray.  Stem  stout,  rough-pubescent,  1  to  2  feet  high ; 
leaves  ovate-lanceolate  (or  ovate),  acute  or  acuminate,  3  to  6  inches  long,  the 
upper  lanceolate  and  gradually  reduced  to  foliaceous  bracts  of  the  long  loose 
raceme;  flowers  1  to  6,  short-pedicelled,  greenish-yellow;  sepals  ovate,  acute,  6 
to  8  lines  long,  the  two  lower  united  to  the  apex,  equaling  the  oblong-linear 
acutish  petals;  lip  obovoid.  white  or  light  rose-color,  veined  with  purple,  8  to 
10  lines  long,  pubescent  within  at  the  base ;  sterile  anther  rounded  and  arching, 
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nearly  sessile,  2  lines  long,  equaling  the  roughened  stigma ;  capsule  oblong,  re- 
flexed,  8  to  15  lines  long. 

Marin  Co. ;  Del  Norte  Co.,  thence  easterly  to  Lassen  Co.     Southern  Oregon. 

Locs. — Mt.  Tamalpais,  Edith  M.  Wiclccs;  Siskiyou  Mts.,  BJasdalc  1077;  Gasquets,  Del 
Norte  Co.,  Davy;  Sisson,  Hall  4'  Babcock  4013;  Mt.  Dyer,  Lassen  Co.,  E.  M.  Austin. 

Eef. — Cypripedium  califoknicum  Gray,  Proe.  Am.  Acad.  7:389  (1867),  type  loc.  Red 
Mt.,  n.w.  Mendocino  Co.,  Bolander. 

3.  C.  fasciculatum  Kell.  Stems  slender,  2  to  10  inches  high,  pubescent, 
scariously  sheathed  at  base;  leaves  2,  nearly  opposite,  ovate  to  nearly  orbicular, 
2  to  4  inches  long,  pale  green,  with  3  prominent  ribs  beneath ;  flowers  solitary 
or  2  to  several  in  a  small  terminal  cluster;  sepals  and  petals  lanceolate,  acumi- 
nate, 6  to  12  lines  long,  greenish-brown  with  brown  veins;  lateral  sepals  wholly 
united  or  very  nearly  so;  lip  depressed-ovate,  greenish-yellow  with  brown  or 
purplish  margin,  4  to  6  lines  long;  sterile  anther  oblong,  obtuse,  equaling  the 
stigma. 

Dry  open  hillsides :  Santa  Cruz  Co. ;  Plumas  Co.  to  Del  Norte  Co.  Nortli  to 
Washington. 

Locs. — Glenwood,  ace.  Eastwood;  Plumas  Co.,  H.  M.  Austin;  Butte  Valley,  B.  M.  Austin 
198. 

Eefs. — Cypripedium  pasciculatum  Kell.;  "Wats.  Proc.  Am.  Acad.  17:380  (1882),  type  loc. 
White  Salmon  River,  Wash.,  Suksdorf ;  Eastwood,  Muhl.  3:97  (1907). 

2.     CYTHEREA  Salisb. 

Low  herb  with  a  corm  and  coral-like  roots.  Stem  scape-like,  sheathed  by  a 
few  scale-like  leaves,  a  single  petioled  leaf  at  base  and  a  single  drooping  terminal 
flower.  Flowers  large,  show.y.  Sepals  and  petals  similar,  equal,  distinct;  lip 
sac-like,  terminating  in  2  short  spurs  protruding  from  beneath  a  winged  margin; 
upper  side  of  sac  inside  with  3  densely  ciliate  ridges  running  from  the  opening 
towards  the  spurs,  with  2  short  spurs  below  the  expanded  apex.  Column  broadly 
winged,  almost  oval,  concave,  and  petal-like ;  anther  hemispherical,  borne  just 
below  the  summit,  opening  by  a  lid. — Species  1,  North  America,  Europe.  (Sur- 
name of  Venus.) 

1.  C.  bulbosa  House.  Calypso.  Stem  4  to  5  inches  high,  the  sheathing 
scales  1  to  2  inches  long ;  leaf  ovate,  cordate  or  truncate  at  base,  1^4  to  21,4  inches 
long;  petiole  i/o  to  11/2  inches  long;  sepals  and  petals  rose-purple,  sometimes  pale, 
linear-lanceolate.  9  lines  long;  lip  as  long  or  slightly  longer,  ovate-inflated,  red- 
dish brown  and  mottled. 

Bogs  or  in  leaf-mold  in  redwood  or  pine  forests  from  Marin  Co.  to  Siskiyou 
and  Del  Norte  cos.    North  to  Alaska  and  east  across  the  continent. 

Locs. — Bolinas  Rid^e  ace  Eastwood;  Cazadero,  Davy  lfi52;  Mendocino,  Mary  G.  Clark; 
Sherwood  Valley,  C.  TV.  Bradford;  Carrville,  Trinity  Co.,  Helen  Macllvain;  Hupa,  Chandler 
1280;  Shackelford  Creek,  w.  Siskiyou  Co.,  Bntler  1.512;  Crescent  City,  Goddard  317. 

Refs. — Cytherea  bulbosa  House,  Bull.  Torr.  Club  32:382  (1905).  Cypripedium  bulbosum 
L.  Sp.  PI.  951  (1753),  tvpe  European.  Calypso  borealis  Salisb.;  Davy,  Erythea  4:104  (1896)  ; 
Jepson,  Fl.  W.  Mid.  Cal.  134  (1901).  Calypso  bulbo.ia  Oakes,  Cat.  Ver.  PI.  28  (1842),  f. 
occidentalis  Holz.  Contrib.  U.  S.  Nat.  Herb.  3:251  (1895).  C.  occidentalis  Heller,  Bull.  Torr. 
Club  25:193  (1898). 

3.     HABENARIA  Willd.    Rein-orchis 

Stems  erect,  leafy  at  least  at  base,  solitary  from  fleshy  tuber-like  roots. 
Flowers  greenish,  yellowish,  or  white,  in  a  ti'rminal  spike  or  raceme.  Sepals 
equal,  the  lateral  mostly  spreading,  the  petals  a  trifle  smaller.  Lip  spreading 
or  drooping,  in  ours  entire,  produced  at  base  into  a  long  slender  spur.  Column 
very  sliort.  Anther-sacs  more  or  less  divergent. — Species  300,  all  continents. 
(Latin  habena,  a  thong  or  rein  of  a  horse,  on  account  of  the  shape  of  the  spur 
in  sonu'  species.) 
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Stem  leafy  at  base;   leaves  withering  at  or  before  anthesis;   lip  with  a  more  or  less   distinct 
median  ridge;   upper  petals  straight. 

Spur  shorter  than  the  ovary;  spike  with  flowers  openly  spaced 1.     B.  uiMlascheiwis. 

Spur  equaling  or  exceeding  the  ovary. 

Slender,  the  spike  lax,  attenuate  at  tip;  flowers  whitish 2.     H.  elegans. 

Stout,  the  spike  dense. 

Spike  narrowly  cylindric,  rounded  in  outline  at  tip;  flowers  greenish.... 3.    H.  michaeU. 
Spike  cylindrie-conieal ;   flowers  white 4.     B.    maritima. 

Stem  leafy;  leaves  remaining  until  fruit  is  set;  lip  flat  or  concave  witliout  median  ridge;  upper 

petals  inarched  and  overlapping  at  tip. 

Flowers  white ;  stem  thickened;  lip  rhombic-lanceolate 5.     H.  leucostachys. 

Flowers  greenish;   stem  very  slender;    lip  narrowly  linear. 

Spur  slender,  equaling  or  longer  than  lip _ 6.     H.  sparsiflora. 

Spur  short,  saclike,  shorter  than  lip 7.     H.  saccala. 

1.  H.  unalaschensis  Wats.  Stem  rigid,  straight,  erect,  1  to  2  (or  rarely  3) 
feet  high ;  leaves  3  or  4,  basal,  drying  up  by  flowering  time,  6  to  8  inehes  long, 
the  lowest  oblong,  the  upper  oblong-laneeolate,  longer ;  flowers  greenish  or  yel- 
lowish green,  openly  spaced  on  the  long  tapering  spike  and  exceeding  the  ovate- 
lanceolate  bracts ;  perianth-segments  1  to  2  lines  long ;  sepals  translucent ;  upper 
sepal  ovate-acute,  somewhat  deflexed  between  the  greenish  petals ;  lateral  sepals 
and  petals  oblong-lanceolate ;  lip  ovate,  rounded  at  the  apex,  rather  thick  with 
a  prominent  ridge  down  the  middle ;  spur  thick,  clavate,  about  equaling,  or 
exceeding  the  lip,  shorter  than  the  ovary  :  capsule  6  to  8  lines  long  at  maturity. 

Dry  soil,  pine  and  fir  forests:  cismontane  Southern  California,  Sierra  Ne- 
vada, noi'therly  to  Siskiyou  Co.,  thence  soutlierly  to  Humboldt  Co.  Far  north 
to  Alaska. 

Locs. — Cottonwood  Creek,  San  Diego  Co.,  T.  Brandegee;  Cuyamaca,  T.  Brandegee;  Ca.ion 
Hills,  Dnnn ;  Del  Mar,  T.  Brandegee;  Paradise  Valley,  D.  Cleveland  864;  Hunsacker  Flat,  San 
Bernarilino  Mts.,  Ball  13.36;  Huntington  Lake,  Fresno  Co.,  A.  L.  Grant;  Wawona,  Jcpxon 
4307;  Hetch-Hetchy,  A.  L.  Grant  862;  Strawberry,  Tuolumne  Co.,  Jcpxon  6498;  Bear  Valley, 
Nevada  Co.,  Sonne;  Mt.  Shasta,  Jepson;  Yreka,  Greene;  Hupa,  Davy  Sr  Blasdale  5637. 

Eefs. — H.\BEN.\RIA  UNAL.\scHENSis  Wats.  Proc.  Am.  Acad.  12:277  (1877).  Spiranthes 
unalaschensis  Spreng.  Svst.  3:708  (1826),  tvpe  loc.  Aleutian  Is!.  MontoHvaea  unalaschensis 
Eydb.  Mem.  N.  Y.  Bot.'  Gard.  1:107  (1900).  Piperia  unalaschensis  Rydb.  Bull.  Torr.  Club 
28:270,  635  (1901).  Bahenaria  rooperi  Wats.  I.e.  type  loc.  San  Diego,  Cooper.  Piperia  cooperi 
Eydb.  1.0.  636.     P.  lanoifoUa  Eydb.  I.e.  637,  type  loc.  Sierra  Santa  Monica,  B.  E.  Basse  5675. 

2.  H.  elegans  Jepson.  Slender,  strict,  10  to  li  inches  high;  basal  leaves 
oblanceolate  to  lanceolate,  2  to  31/2  inches  long,  those  of  the  stem  reduced  and 
acuminate  or  often  almost  none ;  spike  slender,  laxly  flowered,  attenuate  at  apex, 
5  to  7  inches  long;  flowers  whitish;  upper  .sepal  lanceolate;  lip  oblong-ovate, 
obtuse,  spur  as  long  as  or  a  little  longer  than  the  ovary. 

Southern  (Jalifornia  and  Coast  Range  woods  mostly  near  the  coast  from 
Monterey  Co.  north  to  Humboldt  Co. ;  Sierra  Nevada. 

Locs. — Samoa.  Humboldt  Co.,  Tracy  880;  Elk  Mt.,  Lake  Co.,  Jepson  (nearest  H.  elegans 
but  with  the  outline  of  spike  and  the  lip  of  H.  michaeli);  Calistoga,  Jepson;  Miller  Caiion. 
Monterey  Co.,  Ball  10074 ;  Palomar,  Ball  5475. 

Var.  elata  Jepson  n.  var.  Taller  (to  2\:>,  feet  high)  ;  spike  stouter,  elongated  (10  to  13 
inches  long),  slenderly  attenuate. — (Elatior;  spica  robustior,  elongata,  unc.  10-13  longa,  ad 
apicem  perattenuata.) — Brushy  hillslopes,  Vaca  Mts.  to  Alameda  Co. 

Locs. — Gates  Caiion,  Vaca  Mts.,  Jepson  (tvpe)  ;  Berkeley  Hills,  Jepson  8192;  Oaklaml  Hills. 
Bolander  2431. 

Eefs. — H.\BEN.\RIA  ELEGANS  Jcpsou.  Platanthcra  elegans  Lindl.  Gen.  &Sp.  Orch.  285 
(1835),  type  from  Northwest  America,  Voualas.  Montolivaca  ele(ians  Rvdb.  Mem.  N.  Y.  Bot. 
Gard.  I:i06  (1900),  in  part.  Piperia  elei/ans  Rydb.  Bull.  Torr.  Club"  28:270.  638  (1901). 
P.  leptopeiala  Rj-db.  Bull.  Torr.  Club  28:6.37  (1901),  type  loc.  mts.  east  of  San  Diego,  Parry. 
P.  multiflora  Rydb.  I.e.  638,  type  loc.  Gray's  Harbor,  Wash.,  is  a  form  with  narrow  petals 
and  sepals.  P.  longi.ipica  Eydb.  I.e.  639.  resting  on  Gymnadenia  longispiea  Durand,  Jour.  Acad. 
Phila.  ser.  2,  3:101  (1855),  type  loc.  Nevada  City,  Pratten.  Babenaria  longispioa  Parish,  PI. 
World,  20:209  (1917).  Var."ELATA  Jepson  {=B.  elegans  Boland.  Cat.  Ph  San  Franc.  29,— 
1870). 
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3.  H.  michaeli  Greene.  Stout,  10  to  14  inches  high;  basal  leaves  oblanceo- 
late,  those  of  the  stem  prominent,  scak'-like,  laneeolate-aenminate ;  spike  dense, 
elongated-oblong,  2i{;  to  6  inches  long;  flowers  greenisli ;  upper  sepal  ovate;  lip 
triangular-ovate,  subcordate  at  base  ;  spur  i -j  to  X-j  longer  than  the  ovary. 

Open  grassv  Coast  Range  hills  or  under  oaks,  Humboldt  Co.  south  to  Ventura 
Co. 

Locs. — Alton,  niiiiibolilt  Co.,  Tracii  3763;  Mill  Valley,  Jriison  ;  Berkeley,  Mary  V.  Ferrju- 
son;  Livermore,  J(psu)t.;  San  Luis  Obispo  Co.,  G.  W.  Miohacl.  The  following  are  interg^rades 
bet'veen  H.  mieliaoli  and  H.  elegans,  liaving  the  outline  of  spike,  shape  of  lip  and  length  of 
spur  of  the  former,  and  the  lax  spike  and  usually  spreading  periantli  of  the  latter;  Sisson, 
Jt-pson;  Shasta  Sprs.,  Jepsoii;  Ojai  Valley,  Olive  Tliachcr. 

Kefs. — Habenari.v  michaeli  Greene,  Bull.  Cal.  Acad.  1:281  (1885),  type  loc.  San  Luis 
Obispo,  G.  W.  Mlcluxd.  Piperia  micliacli  Eydb.  Bull.  Torr.  Club  28:640  (i901).  H.  elegans 
Wats.  Hot.  Cal.  2:133  (1880).  H.  michaeli  is  reduced  to  H.  elegans  by  Ames  in  his  monograph 
of  the  genus  (Orchid.  4:112);  but  although  these  two  are  not  as  yet  clearly  separated  they 
represent  in  their  extreme  forms  t^vo  differentiating  phases,  ecologically  and  otherwise,  which 
merit  further  study  and  are  of  too  much  importance  for  simple  reduction  at  present. 

4.  H.  maritima  Greene.  (Fig.  60a,  b.)  Low  and  stout,  6  to  10  or  14  inches 
liigh ;  basal  leaves  oblong,  acute,  3  to  6  inches  long,  1  to  1%  inches  wide,  the 
lowest  narrowed  to  a  broad  petiole ;  upper  cauline  leaves  reduced,  appressed, 
lanceolate-subulate ;  spike  very  dense  and  thick,  slightly  conical,  l^/o  to  4  inches 
long,  7  to  13  lines  broad ;  flowers  white,  with  a  heavy  fragrance ;  sepals  broadly 
oblong,  obtuse,  with  a  green  midvein,  a  little  exceeding  2  lines;  petals  2  lines 
long,  broadest  at  the  base,  ligulate-attenuate  above ;  lip  narrowly  ovate,  with  a 
prominent  ridge  toward  the  base ;  spur  slender,  longer  than  the  ovary ;  column 
short  and  almost  beakless. 

Sea-cliffs  or  coast  hills,  San  Francisco  Co.  north  to  Humboldt  Co. 

Locs. — Mission  Hills,  Michcner  tf-  BioJetti;  Pt.  Reyes,  Davi/  6754;  Fort  Bragg.  W.  C. 
Mathews  148a;   Samoa,  Humboldt  Co.,  Tracy  1253. 

Refs. — Habenaria  maritima  Greene,  Pitt.  2:298  (1892),  type  loc.  Point  Lobos,  San  Fran- 
cisco; Jepson,  Fl.  W.  Mid.  Cal.  132  (1901).  Piperia  maritima  Rydb.  Bull.  Torr.  Club  28:641 
(1901). 

5.  H.  leucostachys  Wats.  Sierra  Rein-orchis  (Fig.  60c,  d.)  Stem  thick- 
ened below,  leafy,  %  to  2i  o  feet  high  ;  leaves  linear  or  lanceolate,  Y^  to  li,;{  inches 
broad  ;  flowers  white,  rather  large,  in  a  dense  or  open  sj^ike  4  to  8  inches  long ; 
bracts  linear-subulate,  shorter  than  the  flower;  sepals  oblong  or  oblong-ovate,  3 
or  4-nerved,  thin,  2  to  3  lines  long ;  petals  lanceolate,  oblique  at  base ;  lip  slender- 
lanceolate  from  a  roundish-dilated  base,  exceeding  the  sepals  and  petals ;  spur 
slender,  3  or  4  to  6  lines  long,  exceeding  the  lip ;  beak  of  the  stigma  prominent, 
ovate,  more  than  half  the  length  of  the  connective ;  capsule  oblong,  6  to  9  lines 
long. 

Common  about  springs  and  moist  meadows:  Sierra  Nevada;  North  Coast 
Ranges ;  cismontane  Southern  California  ;  White  Mts.    North  to  Alaska. 

Locs. — Sierra  Nevada:  Plumas  Co.,  P.  U.  Piatt;  Yuba  Pass,  Sierra  Co.,  Alma  Ames  15; 
Truckee,  Sonne;  Strawberry,  Tuolumne  Co.,  Jepson  6502;  Kennedy  Lake,  Tuolumne  Co.,  A.  L. 
Grant  258;  Yosemite  Valley,  Hall  9026;  Bloody  Caiion,  Mono  Co.,  CUcsnut  4-  Drew;  Simpson 
Mdw.,  Middle  Fork  Kings  River,  Henrietta  Eliot;  Mineral  King,  Hall  ^-  Baboock  5386;  Giant 
Forest,  Newlon ;  Garfield  Forest,  Sequoia  Park,  Jepson  4660 ;  Tehachapi,  Greene.  North  Coast 
Ranges:  Mt.  Shasta,  Jepson;  Goosenest  foothills,  Butler  884;  Marble  Mt.,  Chandler  1726; 
Buck  Mt.,  Humboldt  Co.,  Tracy  3901  ;  Fort  Bragg,  Davy  #  Blasdale  6146;  Mt.  Hull,  Lake  Co., 
Hall  9545;  Point  Reyes,  Davy  6708.  Southern  California:  San  Bernardino  Mts.,  Blasdale; 
Mt.  San  Jacinto,  ace.  Hall.  Silver  Cafion,  White  Mts.,  Jepson  7216.  Not  yet  reported  from 
the  South  Coast  Ranges.  Var.  virida  Jepson  n.  var.  Lowest  leaves  elliptic  to  oblong;  flowers 
greenish. — San  Antonio  Canon,  San  Gabriel  Mts.,   F.   W.  Peir.ion  12. 

Refs. — Habenaria  leucostachys  Wats.  Hot.  Cal.  2:134  (1880).  H.  dilatata  var.  Iciwo- 
stachys  Ames,  Orchid.  4:71  (1910).  Platanthera  leucostachys  Lindl.  Gen.  &  Sp.  Orch.  288 
(1835),  type  loc.  Northwest  Coast,  Demglas.  Limnorchis  Icucostaohi/s  Rydb.  Mem.  N.  Y.  Bot. 
Card.  1:106  (1900);  Bull.  Torr.  Club  28:625  (1901).  Habenaria  pedi^^llata  Wats.  Proc.  Am. 
Acad.  12:276   (1877),  tyix!  loc.  Trinity  Mountains   (not  "Shasta  Mountains"),  Breiccr  1453 
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Rcfs. — SriRANTHES  ROMANZOFriANA  Cham.  &  vSchlect.  Linnaea  3:32  (1828),  type  loc. 
Unalaska,  Chamisso;  Jepson,  Fl.  W.  Mid.  Cal.  133  (1901).  Gi/rostachys  gemmipara  Ktze. 
Bov.  Gen.  PI.  2:664  (1891).  G.  romaiizoffiaiMi  MaeM.  Met.  Miim.  171  (1892).  Oifliiastrum 
rumanzoffianutn  Greene,  Man.  Bay  Reg.  306  (1894).  Ibidiv.m  romanzoffianiim  House,  Muhl. 
1:129   (1906). 

2.     S.  porrifolia  Lindl.     (Fig.  60g.)     Flowers  creamy  or  yL41owish  white. 
Marshy  meadows  or  springy  spots,  cismontane  )Southern  California,   Coast 
Ranges,  and  Sierra  Nevada.    North  to  Washington. 

Locs. — Bluff  Lake,  San  Bernardino  Mts.,  ace.  Parish  (PI.  World,  20:209);  Santa  Cruz 
Mts.,  ace.  Anderson  (Nat.  Hist.  Santa  Cruz  Co.,  43);  Howell  Mt.,  Tracy  445;  Ft.  Bragg, 
W.  C.  Mathews;  Dobbyn  Creek,  Humbolilt  Co.,  Tracy  4721;  Mt.  Shasta,  ace.  Ames  (Orchid. 
1:143);  Sierra  Valley,  ace.  A7nes  I.e.;  Tallac,  Jepson  8080;  Amador  Co.,  ace.  Ames  I.e.;  Con- 
fidence, Tuolumne  Co.,  Jepson  7702 ;  Giant  Forest,  Newlon. 

Refs. — SpiRANTliES  PORRIFOLIA  Lindl.  Gen.  &  Sp.  Orch.  467  (1840),  type  loc.  northwest 
America.  Gyrostaclujs  porrifolia  Ktze.  Rev.  Gen.  PI.  2:664  (1891).  Orchiastrum  porrifoliiim 
Greene,  Man.  Bay  Reg.  306  (1894).    Ibidium  porrifolium  Rydb.  Bull.  Torr.  Club  32:610  (190.5). 

5.     PERAMIUM  Salisb.    Rattle-snake  Plantain 

Scape  erect,  bearing  a  few  sheathing  scale-like  leaves,  a  terminal  spike,  and 
at  base  a  cluster  of  petioled  white-reticulated  leaves.  Rootstock  creeping,  with 
fleshy  roots.  Flowers  white,  similar  to  Spiranthes.  Lateral  sepals  free,  the  upper 
one  united  with  the  petals  into  an  erect  galea.  Lip  sac-shaped,  sessile,  entire 
and  without  callous  thickenings  at  base.  Anther  without  a  lid. — Species  25, 
North  America,  Europe,  Asia.  (Greek  pera,  a  leathern  pouch,  referring  to 
the  lip.) 

\.  P.  decipiens  Piper.  Plants  11  to  15  inches  high,  glandular-pubescent, 
especially  the  scapes  and  inflorescence ;  leaves  thickish,  rosulate,  oblong-ovate, 
acute  at  both  ends,  reticulated  with  white  or  light-colored  veins  or  markings, 
114  fo  21^  inches  long,  on  petioles  1/0  to  %  inch  long;  flowers  3  to  4  lines  long; 
spike  3  to  5  inches  long. 

Coniferous  woods,  Sierra  Nevada  from  Mariposa  Co.  north  to  Modoc  Co., 
thence  westerly  to  Humboldt  Co.  and  south  along  the  coast  to  Marin  Co.  North 
to  British  Columbia,  east  to  Qviebec.    Also  in  Arizona. 

Locs. — Pohono  Bridge,  Yosemite  Valley,  Hall;  Calaveras  Big  Trees,  A.  L.  Grant  570; 
North  Fork  American  River,  P.  B.  Kennedy  407;  Brush  Creek,  Butte  Co.,  Kate  Conger; 
Forestdale,  Modoc  Co.,  M.  .S'.  Baler;  Shasta  Springs,  Jepson;  Mt.  Eddy,  C.  F.  Baker  3929; 
Hupa,  Chandler  1397a;  Bald  Mt.,  Humboldt  Co.,  Tracy  4624;  Humboldt  Bay,  Tracy  4595. 

Refs.— Pekamium  decipiens  Piper,  Contrib.  U.  S.  Nat.  Herb.  11:208  (1906).  Spiranthes 
decipiens  Hook.  Fl.  Bor.  Am.  2:203,  t.  204  (1839),  type  loc.  Lake  Huron.  Goodi/era  mensiesii 
Lindl.;  Wats.  Bot.  Cal.  2:136  (1880);  Jepson,  Fl.  W.  Mid.  Cal.  133  (1901).  Pcramivm 
menziesii  Morong.  Mem.  Torr.  Club  5:124  (1894).  Epipactis  decipiens  Ames,  Orch.  2:261 
(1908). 

6.     EPIPACTIS  Haller 

Stem  leafy  from  a  creeping  rootstock.  Flowers  in  a  raceme  with  foliaceous 
bracts.  Sepals  and  petals  nearly  equal,  spreading;  lip  strongly  constricted  at 
the  middle,  the  lower  portion  deeply  concave,  the  upper  portion  dilated.  Anther 
2-celled,  sessile  behind  the  broad  truncate  stigma,  on  a  slender  jointed  base ;  the 
pollen-masses  become  attached  above  to  the  gland  capping  tlie  small  rounded 
beak  of  the  stigma.  Ovaries  reflexed  at  maturity. — Species  10,  north  temperate 
zone.     (Greek  epipegnuo,  because  used  to  curdle  milk.) 

1.  E.  gigantea  Dougl.  Stream  Orchis.  Stout,  1  to  3  (or  4)  feet  high, 
nearly  glabrous ;  leaves  ovate  below,  lanceolate  above,  acute  or  acuminate,  3  to  7 
inches  long;  raceme  minutely  pubescent :  flowers  3  to  10,  on  pedicels  2  lines  long; 
sejials  greenish,  7  lines  long  (exceeding  the  petals),  the  upper  concave  and  some- 
what carinate;  petals  rose-color,  jnirple-veined,  particularly  the  lip;  lower  jjortion 
of  lip  with  short  erect  lobes  or  wings  and  with  many  callous  tuliercles  near  the 
base,  the  upper  portion  ovate-lanceolate,  crested  or  ridged  toward  the  base. 
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Moist  stream  banks :  mountains  throughout  California.  North  to  Washington 
and  east  to  Colorado  and  Texas.    May. 

Locs. — Southern  California:  Noble  Mine,  San  Diego  Co.,  Chandler  5-177;  Strawberry 
Valley,  San  Jacinto  Mts.,  Hall  2370;  Little  Morongo  Creek,  ace.  Parish:  Sau  Antonio  Canon, 
Peirs'on  13;  Los  Angeles,  G.  S.  Townc;  Mt.  Pinos,  Hall  6677.  Coast  Ranges:  Lucia,  Santa 
Lucia  Mts.,  Jci>son  1673;  Mt.  Diablo,  C.  F.  Saunders;  Sonoma  Co.,  Bi-oletti;  Grouse  Creek, 
Humboldt  Co.,  Chcsnut  ^-  Drew;  Siskiyou  Co.,  C.  B.  Bradley.  Sierra  Nevada:  South  Fork 
Kaweah  River,  Culbertson.  4286;  Eagle  Peak,  Mariposa  Co.,  Chesntd  rf-  Dretv :  Yosemite  Valley, 
Jepsoii;  Heteh-Hetchy,  Drew;  Douglas  Flat,  Tuolumne  Co.,  A.  L.  Grant  902;  Clover  Creek, 
Plumas  Co.,  Jepso-n  8025.  Desert  ranges:  Panamint  Mts.,  Jepson  7098;  White  Mts.,  Jepson 
7214. 

Refs.— Epipactis  gigantea  Dougl.;  Hook.  Fl.  Bor.  Am.  2:202,  t.  202  (1839),  type  locs. 
Blue  and  Rocky  mountains,  Douglas;  Jepson,  Fl.  W.  Mid.  Cal.  132  (1901).  Eelleborine 
gigantea  Druce,"  Bull.  Torr.  Bot.  Club  36:547  (1909).  Serapias  gigantea  A.  A.  Eaton,  Proc. 
Biol.  Soc.  Wash.  21:67  (1908). 

7.     LISTER  A  R.  Br.     Tw.vyblade 

Stem  low,  bearing  a  pair  of  broad  sessile  opposite  leaves  at  the  middle,  and 
arising  from  a  clu.ster  of  fibrous  creeping  roots.  Flowers  small  and  greenish,  in 
a  loose  raceme.  Perianth  spreading  or  refiexed ;  sepals  and  petals  similar ;  lip 
free,  longer  than  the  sepals,  flat  and  dilated,  more  or  less  deeply  bifid.  Column 
free,  bearing  the  ovate  anther  naked  (without  lid)  at  the  back  of  the  summit. 
Pollen-masses  2,  powdery,  united  to  a  very  minute  gland  upon  the  rounded  entire 
beak  of  the  stigma.  Capsule  ovoid. — Species  12,  frigid  and  north  temperate 
zones.  (Martin  Lister,  1638-1711,  a  celebrated  English  naturalist.) 
Leaves  orbicular  or  ovate;  raceme  pubescent. 

Lip  4  to  5  lines  long,  distinctly  obtuse-lobed  at  apex,  clawed  at  base... .1.    L.  conrallarioides. 

Lip  Iti  to  2  lines  long,  apex  rounded  with  a  shallow  notch  bearing  an  inconspicuous  tooth, 

base  sessile  with  a  short  subulate  tooth  on  each  side 2.     L.  cauriiha. 

Leaves   deltoid-cordate ;    raceme  glabrous ;    lip  sharply   cleft  to  the  middle   into   2   attenuate 
lobes 3.     L.  cordata. 

1.  L.  convallarioides  Torr.  Stem  slender,  H  to  1  foot  high,  pubescent  above 
the  leaves;  leaves  orbicular  to  broadly  ovate,  often  abruptly  acute  or  obtuse  at 
apex,  1  to  3  inches  broad ;  flowers  6  to  12,  greenish,  on  short  pedicels ;  sepals  and 
petals  linear  to  linear-lanceolate,  about  2  lines  long;  lip  narrowly  cuneate-obovate, 
4  to  5  lines  long,  distinctly  2-lobed  at  the  dilated  apex,  toothed  on  each  side  at 
base  just  above  the  short  but  slender  claw,  the  basal  papillae  very  minute  or 
none ;  capsule  4  lines  long. 

Moist  shaded  places  in  the  mountains.  3500  to  6000  feet :  North  Coast  Ranges 
from  Mendocino  Co.  to  Siskiyou  Co. ;  Sierra  Nevada  from  Tuolumne  Co.  to 
Shasta  Co. ;  San  Jacinto  Mts.    North  to  Alaska,  east  to  Newfoundland. 

Locs.— Mt.  Sanhedrin,  Ball  9487;  Smith  Creek,  Trinity  Co.,  Yates  548;  Coffee  Creek, 
Salmon  Mts.,  Ball  8533;  Sisson,  Jepson;  Colby,  Butte  Co.,  B.  M.  Austin  839;  Lassen  Creek, 
B.  M.  Austin  215;  Sierra  Co.,  Lemmon  256;  Truckee  River,  Sonne;  Lake  Tahoe,  Blasdale; 
Carson  Pass  to  Calaveras  Big  Trees,  Brewer  2096;  Brightman's  Flat,  Tuolumne  Co.,  A.  L. 
Grant;  Snow  Creek,  Fresno  Co.,  A.  L.  Grant;  Giant  Forest,  Newlon;  Snow  Creek,  Mt.  San 
Jacinto,  Hall  2534. 

Refs. — LiSTERA  CONVALLARIOIDES  Torr.  Fl.  N.  IT.  S.  320  (1826).  Epipactis  convallarioides 
Swartz.  Vet.  Acad.  Handl.  Stock.  21:232  (1800),  type  loc.  "E.  terra  Nova  Amer.  sept." 
Ophrys  convallarioides  Wight,  Bull.  Torr.  Oub  32:380  (1905). 

2.  L.  caurina  Piper.  Stem  very  slender,  4  to  6  inches  high,  pubescent  above 
the  leaves;  leaves  ovate,  acute  or  obtuse,  sessile  by  a  clasping  base,  1  to  1^  o  inches 
long;  bracts  ovate,  acute,  if^  the  length  of  the  pedicels:  flowers  .5  to  15,  greenish, 
very  small,  on  pedicels  2  to  3  lines  long;  sepals  and  petals  lanceolate  to  lineai'- 
lanceolate,  1  to  1%  lines  long,  spreading;  lip  li/o  to  2  lines  long,  cuneate,  with 
an  inconspicuous  tooth  in  the  .shallow  notch  at  the  rounded  apex  and  a  short 
subulate  tooth  on  each  side  at  the  base,  a  papilla  at  the  base  of  each  tooth  ;  column 
short,  not  stout ;  capsule  3  lines  long. 

Damp  woods,  high  mountains:  Humboldt  Co.     Oregon  to  Idaho  and  Alaska. 
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Loc. — Hupa  Mt.,  Davy  5648. 

Eefs. — LiSTERA  CAURINA  Piper,  Erythea  6:32  (1898),  type  loc.  Henderson,  Lane  Co.,  Ore., 
Piper.     OpUrys  eaurina  Rydb.  Bull.  Torr.  Club  32:610   (1905). 

3.  L.  cordata  R.  Br.  Stem  slender,  2  to  S  inches  liig-h  ;  leaves  deltoid-cordate, 
14  to  114  inches  broad,  mueronate ;  raceme  glabrous;  flowers  6  to  24,  purplish 
or  yello^vish ;  sepals  ovate,  about  1  line  long;  petals  broadly  oblong;  lip  narrow, 
twice  the  length  of  the  petals,  cleft  to  the  middle  into  two  attenuate  lobes,  and 
bearing  an  orbicular  ridge  at  its  base  and  a  subulate  basal  tooth  on  each  side ; 
column  very  short ;  capsule  2  lines  long. 

Humboldt  Co.  North  to  Alaska  and  across  the  continent.  Also  in  Europe 
and  Asia. 

Loc. — Buck  Mt.,  near  Van  Duzon  River,  Tracy  2723. 

Befs. — LiSTERA  C0RD.\-TA  R.  Br.;  Ait.  Hort.  Kew.  ed.  2,  5:201  (1813).  Oplirys  cordata  L. 
Sp.  PI.  2:946   (1753),  type  European. 

8.     CEPHALANTHERA  Rich. 

Stem  from  a  creeping  rootstock,  bearing  mediiun-sized  flowers  in  a  bracted 
spike.  Leaves  in  ours  reduced  to  scarious  sheaths.  Sepals  and  petals  nearly 
equal,  connivent,  the  latter  somewhat  united  and  galoate,  not  gibbous  at  base. 
Lip  free,  concave,  contracted  and  somewhat  .jointed  in  the  middle.  Column 
slender,  elongated.  Anther  shortly  stipitate,  so  as  to  be  nearly  or  quite  above 
the  level  of  the  top  of  the  stigma.  Pollen-masses  not  connected  nor  attached  to 
a  gland.  Stigma  wholly  beakless. — Species  10,  noi-th  temperate  zone ;  northern 
Africa.     (Greek  cephale,  head,  and  anthera,  anther.) 

1.  C.  austinae  Heller.  Ph.vntom  Orchis.  Symbiotic  saprophyte,  the  whole 
plant  white,  10  to  20  inches  high;  rootstock  upright  with  myeorhizal  rootlets; 
leaves  3  to  6,  1  to  2  inches  long;  flowers  many  to  numerous;  sepals  and  petals 
similar,  oblong-lanceolate,  i/i  to  %  inch  long;  lip  shorter,  its  middle  lobe  hinged, 
3  to  5-nerved  within,  and  with  uptui'ued  sides,  the  lateral  lobes  (with  the  column) 
forming  a  saccate  base;  column  2  lines  long,  about  twice  longer  than  the  anther. 

Dense  mountain  forests.  Coast  Ranges  and  Sierra  Nevada  northward.  Oregon. 
Very  rare. 

Locs. — Santa  liueia,  Mts.,  Jepson;  Mt.  Sanhedrin,  Hall  9489;  Trinity  Summit,  Jepson  2027; 
Salmon  Summit,  w.  Siskiyou  Co.,  Jepson  2090;  Mt.  Shasta,  Hall  ^  Babcock  4079;  Strawberry, 
Tuolumne  Co.,  Jepson  6467;  Yankee  Hill,  Coliunbia,  A.  L.  Grant  1224;  Little  Yosemite  Valley, 
Halt  9045;  Snow  Creek,  Fresno  Co.,  A.  L.  Grant. 

Refs. — C'EPHALANTHER.\  AUSTINAE  Heller,  Cat.  N.  Am.  PI.  ed.  2,  4  (1900).  Chlorca  aiuitiiiae 
Gray,  Proe.  Am.  Acad.  12:83  (1876),  type  loc,  Quincy,  Plumas  Co.,  E.  M.  AxuHhu  Serapias 
austinae  A.  A.  Eaton,  Proe.  Biol.  Soc.  Wash.  21:66  (1908).  Cephalanthera  orcgana  Reich, 
f.,  Linnaea  41:53  (1877),  tvpe  loc,  Willamette  Vallev,  Ore.,  Nuttall;  MacDougal,  Bull.  Torr. 
Club  2J:513-518,  pi.  367    (1899). 

9.     COEALLOERHIZA  R.  Br.    Coral-root 

Brownish  or  yellowish  sa])roi)hyti's  or  root-parasites,  destitute  of  green  her- 
bage, and  with  branching  toothed  coral-like  roots.  Stems  scape-like,  the  leaves 
reduced  to  scales,  and  bearing  the  flowers  in  a  terminal  raceme.  Perianth- 
segments  oblong  or  lanceolate,  nearly  alike,  ours  3-nerved,  gibbous  at  base  over 
the  ovary,  or  the  lateral  sepals  united  at  base  with  the  foot  of  the  column,  forming 
a  short  spur  which  is  adnate  to  the  summit  of  the  ovary.  Lip  1  to  3-ridged. 
Column  2-edged,  slightly  incurved.  Anther  terminal,  opening  by  a  lid.  Pollen 
masses  4,  soft-waxy.  Capsules  reflexed. — Species  12,  north  temperate  zone. 
(Greek  korallion,  coral,  and  rhiza,  root.) 

Perianth  3  to  4  lines  lonjj,  the  lateral  sepals  with  a  spur  at  base. 

Spur  wholly  attached  to  the  ovary;  lip  broad,  3-l(il>ed,  spott<'d 1,     C.  vmculata. 

Spur  free  for  its  apical  half;  lip  oblong,  entire,  or  toothed  at  base,  dark  red 

2.  C.  mertensUina. 
Perianth  6  to  8  lines  long,  gibbous  at  base;  spur  none;  lip  entire,  purple-veined....3,    C.  striata. 
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1.  C.  maculata  liaf.  Stems  S  to  D!  inclics  high  ;  i-mci'iiu'  '2  to  7  iiiclu's  hiiifj;; 
sepals  ami  jii'tals  browiush-piuiilc,  M-iicrvt'd,  3  to  4  liiU'S  long';  lateral  se[)als 
xuiited  at  base  with  the  foot  of  the  eoluiiin  forming  a  short  (1  line  long)  spur 
which  is  adiiate  to  the  ovary;  lip  white,  conspicuously  spotted  with  purjile, 
broailly  ovate  and  somewhat  convex,  3-lobed  by  a  deep  cleft  on  each  side;  miildle 
lobe  I'oimded,  the  edge  turned  up  a  little  on  the  sides  and  denticulate  at  apex ; 
capsule  %  inch  long. 

Mcniiitain  woods,  mostly  3000  to  (iOOO  feet:  cisnioiitaiu'  Soiithei-n  Califoi-nia, 
north  tlifongh  the  ('oasl  Ranges  and  Sieri'a  Nevada  to  Siskiyou  ("o.  North  to 
Jii-itish  Columbia;  east  to  the  Atlantic. 

Loes. — Sontlicru  California:  I'alomar,  San  Diego  Co.,  MK'latchir;  T;in<iuit/,  Valley,  Hall 
2S45 ;  Little  Green  Valley,  San  Bernardino  Mts.,  6'.  M.  Hall  15.  Coast  R;inges:  Bnrlinganie, 
M.  S.  Baker;  Mt.  St.  Helena,  Jcpnon;  Castle  Peak,  ne.  Mendocino  Co.,  Jepsooi;  Buck  Mt., 
Huniboldt  Co.,  Tracy  4191;  Buckeye  Mt.,  Trinity  Co.,  Yalr.i  4G0;  Green  Pt.  Ranch,  Ilupa 
Road,  Jrpson  1947;  Sisson,  Jepson.  Sierra  Nevada:  Round  Mihv.,  (liant  Forest,  Jcpsim  (i(i2; 
Huntington  Lake,  A.  L.  Grant  141,')a;  Wawona,  JcjKson  430();  Cedar  Creek,  upper  Stanislaus 
River,  Jcpsoii  ()o27;  Calavera.s  Big  Trees,  A.  L.  Grant  .57.");  Bear  Valley,  Nevada  Co..  Jrjition; 
Sierraville,  Alma  Ames  13;  Big  Mt.s.,  Modoc  Co.,  M.  S.  Baker. 

Rcfs.— CoRAM.OKRinZA  MACCLATA  Raf.  Am.  M.  Mag.  2:119  (1817);  Greene,  Leall.  1:237 
(1906).  Cladorhi::a  manihila  Raf.  I.e.  1:429  (1817),  type  loc.  Pliiladeljihia.  CoraUorrhiza 
muUiftora  Nutt.  Jour.  Acad.  Phi!:i.  3:138,  pi.  7  (1823)',  tvpe  from  eastern  U.  S.;  Jepson, 
PI.  W.  Mid.  Cal.  134  (1901);  Gruenberg,  Bull.  Torr.  Club  3'(i:l(;7   (1909). 

2.  C.  mertensiana  r>ong.  Stems  0  to  20  inches  high  ;  raceme  more  open  than 
in  C.  macniala,  its  axis  lurid-pui'ple  ;  ilowers  reddish  t  inged  or  veined  with  jMirple  ; 
sepals  and  jX'fals  linear-lanceolate,  3  oi'  4  lines  long;  up|)ei-  sepal  erect,  covering 
closely  the  two  petals;  lower  sepals  deflexed-spreading;  s|)ur  1  line  long,  the 
lower  half  free  from  the  ovary ;  lip  dark  red,  oblong,  obtuse,  entire  or  with  a 
tooth  on  one  or  both  sides  near  the  base,  clawed  below,  thin  and  concave,  the 
ridges  only  slightly  prominent  ;  capsule  5  to  8  lines  long,  attenuate  into  the  short 
slender  iiedicel. 

Wootls,  Humboldt  and  Siskiyou  cos.     North  to  Alaska. 

Locs.— Bald  Mt.,  Humboldt  Co.,  Vary  <f-  Blasdale  5()21  ;  Redwood  Creek,  Humboldt  Co., 
Jepson  1984;   Trinity  Summit,  Manninf)  IGi/j;   Mt.  Eddy,  Siskiyou  Co.,  E.  B.  CoprUmi}  3926. 

Befa. — CoualIjORRIIIza  mertensiana  Bong.  Mem.  Acad.  St.  Petersb.  ser.  6,  2;l(i.5  (1832), 
type  loc.  Sitka,  Mertcns. 

3.  C.  striata  liindi,  (Fig.  60h.)  Steins  many  in  a  cluster,  8  to  20  inches 
high,  with  3  or  4  sheathing  leaves;  raceme  2  to  8  inches  long;  sepals  and  petals 
somewhat  flesh-colored,  striately  8-nerved  with  purple  oi-  reddish  brown  lines, 
about  G  lines  long,  ajiproximated  on  up])er  side  of  flower  and  curved  over  column 
in  such  a  way  as  to  form  a  sort  of  hood;  latei'al  se|)als  oblique:  lip  f|uite  entire, 
its  edge  a  little  u])turned  ;  spur  none  but  the  base  of  the  perianth  prominently 
gibbons  over  the  ovary;  capsule  6  to  !)  lines  long. 

Woods  along  the  coast  from  Santa  Cruz  Co.  to  Humboldt  Co.;  Sierra  Nevada 
and  northerly  to  Modoc  and  Siskiyou  cos.  North  to  Bi-itish  Columbia  and  east 
to  Ontario. 

jjocs. — Burlingame.  Ine::  Smith;  Camp  Taylor.  Marin  Co.,  Sonne;  Mt.  Tamalii.-iis,  Dari/; 
Cahto,  Mendoeiiut  Co.,  Davii  fi(il2;  Buck  Mt..  liunil)oldt  Co.,  Tracy  4131;  Trinity  Summit  trail, 
Davy  .'i818;  Humbug  Mt.,  Siskiyou  CJo.,  Bntlcr  1292;  Modoc  Co.,  M.  S.  Ba'k<r;  Prattville, 
Plumas  Co.,  I!.  M.  Auf.-lin;  Blue  Canon,  Placer  Co.,  H.  A.  Walker  1221;  Calaveras  Big  Trees, 
A.  L.  Grant;  Strawlx'rry,  Tuolumne  Co.,  Jepson  0499;  Eight-mile,  Wawona,  Jepson  4289; 
Pine  Ridge,  Fresno  Co.,  Uall  <>'■  Chandler  108.    Not  yet  reported  from  Tulare  Co. 

Refs. — CoRAl.LORRniZA  STRIATA  Liudl.  Gen.  &  Sp.  Orcli.  .'534  (1840),  type  from  northwest 
America,  Dinifllas;  Torr.  Pae.  R.  Rep.  4,  pi.  25  (1857).  C.  bigclovii  Wats.  Proc.  Am.  Acad. 
12:275  (1877),  based  on  material  from  the  "Sierra  Nevada  and  mountains  of  n.  California."; 
Jepson,  Fl.  W.  Mid.  Cal.  134  (1901). 
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Fl(i.  61.     Alnus   khombifulia   Niitt.      Typical   growth    along   stroain.      Trilmtary    of    Sonoma    Creek    near 
Glen    Ellen. 
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DICOTYLEDONS. 

Leaves  iietted-veined.  Stem  increasing  in  diameter  by  an  annual  layer  of 
wood  inside  the  bark.  Flowers  with  the  parts  in  4s  or  5s,  the  perianth  com- 
monly differentiated  into  calyx  and  corolla,  sometimes  absent.  Embryo  with 
2  cotyledons. 

CHORIPETALAE. 

Calyx  usually  present,  sometimes  petal-like.  Corolla  present  or  absent,  when 
present  consisting  of  distinct  or  nearly  distinct  petals. 

SALICACEAE.      Willow  Family. 

Trees  or  shrubs  of  rapid  growth,  light  wood  and  bitter  bark.  Leaves  simple 
and  alternate,  with  stipules.  Flowers  dioecious,  borne  in  catkins,  these  falling 
off  as  a  whole,  the  staminate  after  shedding  the  pollen,  the  pistillate  after 
ripening  of  the  fruit  and  dispersion  of  the  seeds.  Bracts  of  the  catkin  scale- 
like. Calyx  and  corolla  none.  Stamens  1  to  many.  Ovary  1-celled ;  stigmas 
2.  Fruit  a  2  to  4-valved  capsule,  enclosing  many  seeds  furnished  with  a  tuft 
of  hairs  at  base. — Two  genera. 

Bibliog. — Anderson,  N.  J.,  Monographia  Saliciini  (1867).  Watson,  S.,  Poplars  of  North 
America  (Am.  Jour.  Sei.  vol.  15,  p.  135,-1878),  Bebb,  il.  S.,  Review  of  the  Willows  of 
California  (Hot.  Gaz.,  vol.  16,  p.  102,-1891).  Eydberg,  P.  A.,  Cespitose  Willows  of  Arctic 
America  and  tbe  Rocky  Mts.  (Bull.  N.  Y.  Bot.  Card.  vol.  1,  p.  257,-1899).  Rowlee,  W.  W., 
North  American  Willows,  Longifolife  (Bull.  Torr.  Club.  vol.  27,  p.  247, — 1900).  Jones,  M.  E., 
Willow  Family  of  the  Great  Plateau   (1908). 

Scales  entire  or  merely  denticulate,  persistent;  flowers  without  disk;  stamens  usually  1  to  5; 

stigmas  short ;  pods  small,  ovate  or  narrow 1,     Salix. 

Scales  fimbriate  or  lacerate,  caducous ;  flowers  with  a  broad  disk ;  stamens  usually  numerous ; 

stigmas  elongated  or  conspicuously  dilated;   pods  larger,  nearly  globose.  ..  .2.     Populus. 

1.     SALIX  L.     Willow. 

Trees  or  shrubs  with  mostly  narrow  short-petioled  leaves.  Winter  buds 
covered  by  a  single  scale.  Catkins  mostly  erect,  appearing  before  or  with  the 
leaves;  scales  entire  or  merely  denticulate,  persistent  or  at  least  not  caducous. 
Staminate  flowers  with  1  to  9  stamens  and  1  or  2  little  glands.  Pistillate  flowers 
with  a  gland  at  the  base  of  the  ovary.  Stigmas  short. — Mainly  north  temperate 
and  arctic,  160  species.     (Ancient  Latin  name  of  tlie  willow.) 

Stamens  3  to  9,  their  filaments  hairy  or  woolly  below;   style  short;   stigmas   roundish,   sub- 
entire;   scales  pale  or  yellowish,  in  the  pistillate  catkin  more  or  less   deciduous   by 
maturity;    capsules   pedicoled;    trees,    mainly   of   lower    altitudes. 
Petioles  with  wart-like  glands  at  summit;  leaves  lanceolate,  long-pointed;  stipules  usually 
pre-sent,    roundish;    catkins   in   bud   tapering,   in   flower   usually   straight,   their   scales 

erect 1.     .S'.    lasiandra. 

Petioles   not   glandular;    stipules   usually   absent;    catkins   in   bud   oylindrie. 

Leaves  broadly   lanceolate,   acute,   usually  glaucous   beneath;     staminate  catkins  curv- 
ing;   scales   reflexed   or   spreading    2,     S.   laevigata. 

Leaves  very  narrow,  nearly  alike  on  both  faces,  finely  serrulate,  often  curving  towards 

apes 3.     S.    niijra. 

Stamens  2,  their  filaments  woolly   or  hairy  below;     scales  pale,   somewhat   deciduous;     catkins 
borne  on  short  leafy  branchlets,  often  clustered;  leaves  linear  or  lanceolate;   shrubs 
of  stream  beds  at  lower  altitudes. 
Stigmas  linear,   raised   on   a   distinct   style;    ovary  densely   silky;    leaves   silvery   or   green. 

4.      S.    scssilifolia. 

Stigmas   oblong   or   roundish,   sessile. 

Capsule   glabrous;    leaves   green,   remotely    serrulate 5.      S.    longi folia. 
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Capsule  more  or  less  pubescent;   leaves  more  or  less  white-silky,  entire 

Var.    argyrophylla. 

Stamens  2   (rarely  1),  their  filaments  glabrous;  stigmas  entire  or  notched,  rarely  parted  into 
linear   lobes;    scales    usually    black    or    dark-colored,    mostly    jjersistent. 
Capsules  glabrous. 

Leaves  dark  green  above,  white-pubescent  beneath;    catkins  sessile,  leafless;    filaments 

more  or  less  united  ;  small  tree  or  shrub ;  foothills  mainly,  common .  6.    S.  lasiolepis. 

Leaves  light  green,  nearly  alike  on  both   faces ;   catkins  shortly  peduncled  and  leafy 

bracteate;   filaments   distinct   or   partly   united:    montane,   rare  with  us 

7.      S.    cordata. 

Capsules    tomentose,    silky    or    pubcrulent. 
Style  none. 

Leaves  obovate;  catkin-scales  black,  with  white  hairs 8.     S.  flavescens. 

Leaves   lanceolate ;    catkin-scales   tawny    9.      S.    macrocarpa. 

Style  evident. 

Stamen  1,  or  if  2   the  filaments  partly  united;    stigm.as   linear;    leaves  conspicu- 
ously  silky   beneath    10.      S.   sitchensis. 

Stamens  2;  stigmas  short. 

Montane  species;   good   sized  shrubs;   leaves   entire   or   nearly  so. 

Leaves   glabrate  beneath;    catkins  appearing  witlf' the  leaves,   borne   on  short   leafy 

peduncles ;    Sierra   Nevada    11.      S.    lemmoni. 

Leaves  glaucous-pubescent  beneath,  long  and   narrow;   catkins  appearing  before  the 

leaves,  sessile ;  inner  South  Coast  Bange 12.     S.  hretveri. 

Alpine   species;    low   shrubs   or   dwarfs. 

Capsule  shortly  pediceled,  at  least  pistillate  catkins  on  short  leafy  liranchlets. 
Ovary    hoary    or   finely    tomentulose. 

Leaves  entire,  usually  green  and  glabrate 13.    S.  glauca. 

Leaves    serrulate,    usually    gray-villous,    the    liract-likc    leaves    glandular- 
serrulate     14.      S.    culifornica. 

Ovary  glabrous ;  leaves  bright  green,  dark  veined 1.5.     S.  harclayi. 

Capsule  sessile,  2  lines  long;  catkins  short,  sessile  or  subsessile 16.     S.  monica. 

Capsule  subsessile,  2  to  3  lines  long;  catkins  terminal  on  short  leafy  branches;  plant 
body  forming  a  more  or  less  dense  mat 17.     S.  tenera. 

1.  S.  lasiandra  Henth.  Yellow  AA'illow.  Tree  20  to  45  feet  high,  the  trunk 
with  brown  roughly  fissured  bark;  one-winter-old  brauehlets  yellowish;  winter 
buds  keeled  on  the  back,  short  and  blunt ;  young  leaves  lanceolate  or  oblanceo- 
late,  acuminate,  glandular-serrulate,  with  small  suborbicular  stipules;  mature 
leaves  lanceolate  with  long  tajjering  or  very  slender  point,  4  to  7  inches  long, 
%  to  114  inches  wide ;  petioles  3  to  9  lines  long,  glandular  at  the  upper  end : 
stipules  on  vigorous  shoots  con.spicuous,  orbicular,  5  to  12  lines  broad;  stanii- 
nate  catkins  I14  to  3  inches  long,  usually  straight,  5  to  6  lines  thick ;  pistillate 
catkins  I14  to  214  inches  long,  2i/4  to  3  lines  thick;  scales  erect,  oblong-lanceo- 
late, thin,  nearly  or  quite  glabrous  on  the  back,  hairy  at  base,  the  staminate 
yellow,  the  pistillate  brown  and  mostl.y  decidinnis  in  fruit;  stamens  -i  to  9; 
ovary  and  capsule  glabrous. 

Banks  of  living  streams  throughout  the  Coast  Ranges,  Sacramento  and  San 
Joaquin  valleys,  and  Sierra  Nevada  southward  to  Southern  California  and 
northward  to  British  Columbia  and  Idaho.  In  the  Sierra  Nevada  it  is  found 
chiefly  in  the  foothills  but  ranges  as  high  as  4.500  feet  at  the  north  and  8.500 
feet  at  the  south.    Also  called  "Waxy  Willow"  and  "Western  Black  Willow." 

Eefs. — S.A.LIX  L.\siANDRA  Bentham,  PI.  Hartw.  p.  33.5  (1857),  type  loc.  Sacramento  River 
between   Sacramento  and   Marysville,  Harttrcij;  Jepson,  Fl.  W.   Mid.  Cal.   p.   136    (1901). 

2.  S.  laevigata  Bebb.  Red  Willow.  Tree  20  to  50  feet  high,  the  trunk 
bark  roughly  fissured;  one-winter-old  brauehlets  reddish  brown;  winter  buds 
ovate,  jiointed;  young  leaves  broadly  oblong,  acute  at  each  end,  disposed  to 
be   broadest    aliove   the   middle,    niueronate,    entire,    soon    becoming   serrulate; 
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stipules  iniiuite  and  caducous  or  none;  mature  leaves  oblong-lanceolate  to 
lanceolate,  obtusisli  at  base,  acute  at  apex  or  sometimes  long-pointed,  serru- 
late, glabrous,  green  and  shining  above,  pale  or  conspicuously  glaucous  be- 
neath, 21  o  to  71/2  inches  long,  %  to  11,4  inches  broad;  petioles  1  to  5  lines  long; 
staminate  catkins  commonly  flexuous,  IVo  to  4%  inches  long,  4  or  5  lines  thick; 
pistillate  catkins  %  to  2  inches  long.  2  lines  thick;  scales  soon  spreading  or 
reflexed.  elliptic,  blunt,  woolly  at  base,  glabrous  and  pallid  towards  apex,  2 
to  4-toothed.  the  staminate  yellow,  the  pistillate  gray  and  tardily  deciduous; 
stamens  4  to  7    (sometimes  3)  ;  ovary  and  capsule  glabrous. 

Coast  Kanges,  Sacramento  and  San  Joaciuin  valleys.  Sierra  Nevada  (espec- 
ially the  foothills)  and  southward  to  Southern  California.  Usually  along 
living  streams,  ranging  altitudinally  from  near  sea-level  to  4,500  feet  in  the 
southern  Sierra  Nevada.  Also  called  Bebb  Willow.  Smooth  Willow  and 
Spotted-leaf  Willow.    Extends  north  to  southern  British  Columbia. 

Forma  araquipa  Jepson  n.  form.  Small  tree ;  one-year-old  shoot  with  dense 
close  tomentum ;  brown  tuft  of  hairs  on  old  Avood  at  base  of  season 's  shoot 
very  conspicuous;  leaves  reddish  brown  above;  catkins  long  and  dense. — 
(Arbor  parva  ramulis  annotinis  cum  denso  appresso  tomento;  valde  mauifestus 
ca^spes  fusci  pili  basi  horni  ramuli  in  ligno  vetere;  folia  rufo-fusca  supra; 
amenta  longa  artacfue). — Dry  gulches,  Aracpiipa  Hills,  Solano  Co.,  May  2-6, 
1891.  W.L.J. 

Eefs.— S.\LIX  L.\EVIGATA  Bebb,  Am.  Nat.  vol.  8,  p.  202  (1874);  Jepson,  PI.  W.  Mid.  Cal. 
p.  136   (1901).     Bebb  had  his  original  specimens  from  Santa  Cruz,  Ukiah  and  Alameda  Co. 

3.  S.  nigra  ilarsh.  Black  Willow.  Tree  commonly  20  to  50  feet  high  with 
rough  dark  bark ;  branchlets  brittle  at  the  base ;  mature  leaves  narrowly  lanceo- 
late, long-pointed,  often  falcate,  serrulate,  glabrous,  green  on  both  surfaces, 
2  to  7  inches  long,  2  to  4  (or  8)  lines  wide;  petioles  1  line  long;  stipules  early 
deciduous;  scales  of  catkins  obovate,  yellow,  hairy,  erect;  staminate  catkins 
li/i;  to  214  inches  long;  stamens  3  to  5;  pistillate  catkins  %  to  I14  inches  long, 
in  fruit  1  to  2i/^  inches  long,  becoming  rather  lax ;  ovary  scantily  pubescent  or 
hoary:  capsule  glal)rous.  reddish  brown. 

River  banks  in  the  Sacramento  and  San  Joacjuin  valleys,  extending  into  the 
lower  Sierra  Nevada  foothills,  ranging  southward  to  Southern  California  and 
following  the  desert  rivers  across  the  Mo.jave  to  southern  Arizona,  thence 
eastward  to  the  Mississippi  Valley  and  north  to  New  Brunswick.  It  has  a 
more  extensive  range  than  any  other  tree  in  the  United  States  except  the  Aspen. 

Kefs.— Salix  xigra  JIarsh,  Arbust.  Am.  p.  139  (178.5)  ;  Jepson,  Fl.  "W.  Mid.  Cal.  p.  136 
(1901.) 

4.  S.  sessilifolia  Nutt.  Sandbar  Willow.  Shrub  with  slender  stems  5  to 
14  feet  liigli.  or  becoming  a  tree  up  to  25  feet  high ;  foliage  silvery  or  becoming 
more  or  less  green;  leaves  linear,  usually  tapering  to  the  acute  apex  and  to  the 
narrow  but  short  petiole-like  base,  entire,  1  to  3  inches  long,  2  to  4  lines  broad, 
thinly  villous  on  both  surfaces  and  green,  or  densely  villous  and  silky,  especially 
on  young  or  sterile  shoots;  no  stipules;  catkins  on  leafy  peduncles;  staminate 
catkins  I;;  to  1  inch  long,  slender  (2  lines  thick),  in  bud  usually  cylimlric,  the 
scales  with  acute  green  tips;  gland  long  and  slender;  pistillate  catkin  %  to 
1  inch  long.  3  lines  broad,  often  not  dense;  ovary  sessile,  densely  silky;  style 
present,  stigmas  linear;  capsule  densely  silky,  or  glabresceut  and  In-own. 

Abundant  in  stream  beds  of  the  Coast  Ranges,  Great  Valley  and  Sierra 
Nevada  foothills,  ranuiim-  northward  into  Oregon. 
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Eefs. — Salix  sessilifolia  Nuttall,  Sylva,  vol.  1,  p.  (iS  (1S42),  type  loo.  mouth  of  the 
Willamette   River,   XiitfaU.      S.   [larishiana  Rowlee,   Bull.   Torr.   Cluh.   vol.    27,   p.   249    (1900). 

5.  S.  longifolia  ]Mithi.  Longleaf  "Willow.  Shrub  5  to  15  feet  high  with 
bright  green  foliage ;  leaves  raostly  glabrous,  or  sometimes  minutely  eaneseeut, 
lanceolate  or  linear,  tapering  to  apex  and  to  a  short  petiole  at  base,  remotely 
serrulate  with  cuspidate  teeth,  %  to  5  inches  long,  2  to  4  lines  broad;  catkins 
terminal  on  leafy  branches;  staminate  catkins  i/o  to  l^^  inches  long,  2  lines 
thick;  pistillate  catkins  Vn  to  1  inch  long;  ovary  pedieeled  or  sometimes  nearly 
sessile,  glabrous;  stigmas  very  short,  sessile;  scales  densely  woolly;  capsule 
glabrous;  fruiting  catkin  I14  to  21/2  inches  long. 

Stream  beds  in  valleys  and  foothills  throughout  the  State  and  into  the 
mountains  to  4,000  feet,  north  to  the  Klamath  Kiver  (W.L.J.  no.  2952)  and  far 
eastward. 

Var.  argyrophylla  And.  Coyote  Willow.  Slender  shrub,  stem  one  from  the 
base,  strictly  erect  or  sometimes  straggling,  4  to  12  feet  high;  foliage  lustrous 
silvery  or  glabrescent  and  green ;  leaves  linear,  acute  at  apex  or  long-pointed, 
entire.  %  to  214  inches  long,  1  to  2  lines  wide;  catkins  on  leafy  peduncles; 
staminate  catkins  %  to  1%  inches  long.  3  lines  thick,  in  bud  usually  conical, 
the  green-tipped  scales  often  abruptly  acute;  pistillate  catkins  I3  to  %  inch 
long,  lyo  to  2  lines  thick;  ovary  silky;  stigmas  oblong,  sessile,  the  top  of  the 
ovary  sometimes  bulbous-dilated  just  below  them ;  capsule  glabrescent,  brown. 
— Stream  beds.  South  Coast  Ranges  and  northward  to  Oregon.  Our  descrip- 
tion resting  chiefly  on  Priest  Valley  plants  (W.L.J,  no.  2674)  which  in  appear- 
ance more  nearly  resemble  S.  sessilifolia. 

Eefs. — Salix  LOXoiroLiA  Muhlenberg  in  Ges.  Naturf.  Fr.  Neue  Schr.  vol.  4,  p.  238  (1803). 
.S'.  fluviatiUs  Nuttall,  Sylva,  vol.  1,  p.  73  (1842)  is  dubious.  Nuttall  collected  his  type  on  the 
banks  of  the  Columbia  River  near  the  mouth  of  the  Willamette.  "At  the  present  time  the 
only  species  collected  at  or  near  that  point  are  S.  sessilifolia  and  S.  exigua.  *  *  *  There 
is  no  Nuttallian  type  to  represent  this  species  in  the  Philadelphia  Academy  and  it  is  therefore 
probably  not  in  existence." — C.  V.  Piper  in  litt.,  1908.  <S'.  hoJaiideriana  Rowlee,  Bull.  Torr. 
Club.  vol.  27,  p.  257  (1900),  with  citation  of  Bolander 's  nos.  4958  (Yosemite  Valley)  and 
5031  (C'larks,  Merced  River)  as  part  of  type,  but  no.  5031  also  cited  under  S.  exigua  virens 
Rowlee,  1  e.  p.  255,  and  no.  4958  under  S.  argophylla,  p.  251,  as  if  it  were  Brewer's  number. 

Var.  .VRGVROPHVLLA  Andersson,  Monog.  Sal.  p.  55  (1867),  rests  on  Nuttall's  S.  arijoplujlla. 
The  original  specimens  of  S.  argophijlla  Nuttall,  Sylva,  vol.  1,  p.  71,  t.  20  (1842),  were 
collected  by  Nuttall  on  the  Boise  River,  Idaho,  near  its  continence  with  the  Snake. 

6.  S.  lasiolepis  Beuth.  Arroyo  Willow.  Shrub  or  tree  10  to  18  or  rarel.y 
35  feet  high,  the  trunk  8  to  7  inches  in  diameter  with  smooth  bark  or  very 
old  trunks  shalknvly  seamed;  mature  leaves  oblong,  obovate  or  linear,  acute, 
obscurely  serrulate,  dull  green  and  glabrous  above,  white-pubescent  or  pale 
beneath,  li/o  to  5  inches  long,  ifj  to  I14  inches  Ijroad;  petioles  1  to  8  lines  long: 
catkins  ajipearing  before  the  leaves,  sessile,  densely  silky  tomentose  in  the 
bud,  suberect ;  scales  dark ;  staminate  catkins  %  ^(''  IV2  inches  long.  5  to  6  lines 
thick;  stamens  2.  filaments  glabrous,  distinct  or  united  to  the  middle;  pistillate 
catkins  %  to  1  inch  long,  3  to  4  lines  thick,  in  fruit  IV2  to  2V4  inches  long; 
capsule  glabrous  or  puberulent,  short-pediceled. 

(.'oast  Ranges,  Sacramento  and  San  Joaquin  valleys  and  Sierra  Nevada 
foothills,  northward  to  the  Klamath  River  and  southward  to  Southern  and 
Lower  California.  The  most  common  willow  in  the  foothill  country  throughout 
the  State,  especially  along  summer-dry  arroyos  but  also  found  on  living 
streams.     Also  called  White  Willow. 

Var.   bigelovii  liebb.     Leaves   broadly   obovate   or   cuneate-oblong,    obtuse, 
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entire,  %  to  1%  inches  broad;  catkins  on  short  leafy  peduncles. — San  Fran- 
cisco, where  first  collected  by  Bigelow,  and  elsewhere  in  the  Bay  region. 

Refs. — Salix  lasiolepis  Bentham,  PI.  Hartw.  p.  335  (1S57),  type  loe.  Salinas  ami  Carmel 
livers,  Harttcef/;  Jepson,  Fl.  W.  Mid.  Cal.  p.  137  (1901).  Var.  BIGELOvn  Bebb  in  Bot.  C'al. 
vol.  2,  p.  86  (ISSO);  S.  higelovii  Torrey,  Pac.  R.  Rep.  vol.  4,  p.  139  (18.57).  S.  franciscana 
Seeman,  Bull.  Torr.  Bot.  Club.  vol.  30.  p.  634  (1903),  the  type  from  "Cliff  House,  San 
Francisco."    S.  bal'eri  Seeman,  1.  e.  p.  635,  type  from  "foothills  near  Stanford  University.'' 

7.  S.  cordata  ]\Iuhl.  var.  mackenziana  Hook.  IMackexzie  "Willow.  Shrub ; 
leaves  oblony-lanceolate,  narrowed  to  the  subeordate  or  truncate  base  and 
tapering  into  the  pointed  apex,  entire  or  serrulate,  glabrous,  light  green  above, 
ni'ten  glaucoits  beneath,  1  to  21/4  (or  4)  inches  long,  i/o  to  %  (or  II/2)  inches 
broad ;  petioles  1  to  3  lines  long ;  stipules  orbicular,  early  deciduous  or  none ; 
catkins  subsessile  or  shortly  peduncled,  especially  the  pistillate,  sparingly 
leafy-bracted,  dense,  1  to  I14  inches  long,  3  to  4  lines  thick;  scales  narrow, 
dark  or  black,  the  lower  part  villous  with  long  white  hairs;  stamens  2.  filaments 
glabrous,  elongated,  free  or  more  or  less  united;  st.yle  long,  stigmas  short, 
liifld:  fruiting  catkins  1  to  l-''^  inches  long;  ovary  and  capsule  glabrous; 
pedicel  1  line  long. 

High  mountains:  Sierra  Nevada  (Mariposa  and  Calaveras  cos.);  Lake  Co. 
(ace.  Bebb)  and  far  northward.  Apparently  rare  in  California.  Our  form 
has  shorter  and  less  leafy  peduncles  than  the  type  of  the  Rocky  ]\Its. 

Yar.  watsoni  Bebb.  Branches  smooth,  polished,  yellow;  leaves  dark  green, 
snuiller.  oblong,  short-acuminate,  serrulate  or  subentire,  1  to  3  inches  long; 
stipules  small  or  none;  catkins  1  inch  long,  crowded. — High  montane.  6.000 
to  9,000  feet;   San  Jacinto  Mt..  northern  Sierra  Nevada  and  eastward  to  Utah. 

Refs. — Salix  cordata  Muhlenberg  in  Ges.  Naturf.  Fr.  Neue  Schr,  vol.  4,  p.  236  (1803), 
Var.  mackenziana  Hooker,  Fl.  Bor.  Am.,  vol.  2,  p.  149  (1853).  Var.  watsoxii  Bebb  in  Bot. 
Cal.  vol.  2,  p.  86   (1880);  Jones,  Willow  Fam.  Great  Plateau,  p.  13    (1908). 

8.  S.  flavescens  Nutt.  Nuttall  AVillow.  Shrub  2  to  15  feet  high  or  a 
small  tree  2.3  feet  high;  branehlets  with  whitish  or  very  dark  bark;  leaves 
broadly  obovate  or  oblong-obovate,  entire,  rounded  at  apex  or  shortly  acute, 
1  to  11/2  (or  4)  inches  long,  i/o  to  I14  inches  broad,  yellow-green  and  lustrous 
al)ove,  yellow-veined,  glabrate  or  densely  short-silky  beneath ;  petioles  4  lines 
long;  catkins  appearing  befoi*e  the  leaves,  oblong  or  elliptic,  i/^  to  1  inch  long, 
5  to  7  lines  thick,  sessile;  scales  obovate,  rounded  at  apex,  black  or  black- 
tipped,  covered  with  white  hairs;  stamens  2,  conspicuously  long-exserted,  fila- 
ments glabrous;  ovary  white-silky;  style  none,  stigmas  broadly  linear,  some- 
times notched  at  apex ;  capsule  less  silky  than  the  ovary. 

Sierra  Nevada,  4,000  to  10,000  feet,  and  seaward  Coast  Ranges,  southward 
to  the  San  Bernardino  Mts.,  northward  to  the  Siskiyous  (W.L.J,  no.  2947), 
and  far  north  to  British  Columbia  and  throughout  the  Rocky  Mts.  in  the 
United  States.  Highly  variable  in  both  Coast  Ranges  and  Sierra  Nevada. 
The  form  foimd  at  Monterey  (S.  brachystaehys  Benth.)  is  matched  by  a  like 
form  in  the  Sierra  Nevada.  Type  loc.  Rocky  Mts.  lat.  39°,  Thos.  Nuttall 
(Wyeth  Exped.). 

Refs.— Salix  flavescens  Nuttall,  Sylva,  vol.  1,  p.  65  (1842),  not  of  Host;  Bebb  in  Bot. 
Cal.  vol.  2,  p.  86  (1880),  in  part.  S.' iiuttalHi  Sargent,  Card.  &  For.  vol.  8,  p.  463  (1895). 
Var.  brachystachi/s  Sargent,  Silva  N.  Am.  vol.  9,  p.  142  (1896)  ;  Jepson,  Fl.  W.  Mid.  Cal. 
p.  137  (1901). 

9.  S.  macrocarpa  Nutt.  var.  argentea  licl)b.  Silver  Willow.  Slender 
shrub  6  to  Ifi  feet  high  with  numerous  stems  from  the  base  and  verv  slender 
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pruinose  branchlets;  leaves  lanceolate,  acute  at  base,  acuminate  at  apex.  1  to 
11.',  inches  long.  2  to  5  lines  wide,  becoming  green  above,  appressed  silky 
beneath  and  imparting  a  .silvery  sheen,  or  glabrate  and  pale;  petioles  1  to  3 
lines  long;  catkins  short -peduncled  with  2  or  3  leafy  bracts,  the  .staminate  4 
to  6  lines  long  and  3  lines  thick,  the  pistillate  3  to  4  lines  long  and  l^i  to  2  lines 
thick;  scales  dark  or  yellowish,  rounded;  filaments  glabrous;  style  none  or 
very  short;  ovary  hoary;  stigmas  ovate,  entire  or  emargiuate;  fruiting  cat- 
kins 1/2  to  %  inch  long,  about  as  thick ;  capsules  2  to  3  lines  long,  light  brown, 
puberulent,  pediceled. 

Sierra  Nevada,  7.000  to  9.000  feet :  Volcano  Creek,  common  in  and  about 
the  meadows  in  the  Mt.  Whitney  region,  W.L.J,  no.  952;  :Mouo  Co..  Congdon, 
and  northward  to  Oregon  and  Idaho.  The  specific  name,  raacrocarpa.  is  mis- 
leading since  the  capsules  are  not  large. 

Eefs.^SALix  MACROC.\KP.\  Nuttall,  Sylva,  vol.  1,  p.  S3  (1842),  type  loc.  banks  of  Columbia 
River,  Nuttall;  Bebb  in  Bot.  Gaz.  vol.  10,  p.  221  (1885).  Var.  akge.n-te.\  Bebb,  1.  c.  p.  223 
(tlie  types  from  Sierra  and  Plumas  cos.),  and  in  Bot.  Death  Val.  Exped.  p.  199  (1893). 
■S.  gcyeriana  Andersson,  Oefvers.  Vet.  Akad.  Foerhandl.  vol.  15,  p.  122  (185S);  Bebb  in 
Bot.  Cal.  vol.  2,  p.  87  (1880).  S.  covillei  Eastwood  in  Zoe,  vol.  5,  p.  80  (1900),  type  from 
Bubbs  Creek,  South  Fork  Kings  River  (not  seen  by  us)  ;  the  author  of  this  proposition  makes 
the  statement  that  "it  is  so  unlike  that  species  [S.  maerocarpa  argentea]  that  it  would  be 
a  waste  of  time  to  enumerate  the  differences. ' ' 

10.  S.  sitchensis  Sanson.  Sitka  Willow.  Arborescent  or  shrubby.  5  to 
25  feet  high,  the  trunk  2  to  10  inches  in  diameter;  leaves  obovate  to  oblanceo- 
late,  rounded  or  shortly  acute  at  apex,  entii-e  (obscurely  serrulate  on  vigorous 
shoots),  dark  green  and  almost  glabrous  above,  densely  foment ose  and  lus- 
trous silky  beneath,  2  to  5  inches  long,  1  to  3  inches  broad ;  petioles  1  to  6  lines 
long;  stipules  small,  early  deciduous  or  on  sterile  shoots  broad  or  orbicular, 
4  to  6  lines  long;  staminate  catkins  I14  to  2  inches  long,  5  to  6  lines  thick; 
stamens  1,  or  exceptionally  2  and  their  filaments  more  or  less  united ;  pistillate 
catkins  %  to  2  inches  long  and  3  lines  thick,  or  in  fruit  3  to  5  inches  long; 
scales  covered  with  long  white  silky  hairs,  the  staminate  rounded  at  apex,  the 
pistillate  shorter,  broader  and  more  acute;  style  elongated,  stigmas  short- 
oblong,  entire  or  nearly  so. 

Immediate  coast  region  from  Santa  Barbara  to  ilarin  and  Humboldt  cos., 
far  north  to  Alaska  (tvpe  loc.  Sitka')  and  east  to  Blue  ilts.  of  Oreiion.  Also 
called  Silky  Willow. 

Forma  coulteri  Jepson.  n.  coml).  (S.  coulteri  And.).  Leaves  coriaceous, 
densely  woolly  beneath,  2  to  3  inches  long;  stipules  3  or  4  lines  long. — San 
Francisco,  Bolander,  no.  2451  and  southward. 

Forma  ralphiana  Jepson  n.  form.  Leaves  narrowly  oblong,  white  lieneatli 
with  a  tine  dense  felt,  2  to  31/2  inches  long,  6  to  10  lines  wide;  stipules  small; 
catkins  about  2  inches  long. —  (Folia  anguste  oblonga,  subtus  all)a.  coacta  tenui 
densaque  prajdita,  2  ad  31/2  poll,  longa,  6  ad  10  lin.  lata  ;  stipnlai  parva- ;  amenta 
circa  2  poll,  longa).— Marble  Fork  of  the  Kaweah,  6.900  feet.  W.L.J,  no.  690. 
Named  for  Ralph  Hopping,  naturalist  on  the  Kaweah  North  Fork. 

Forma  parvifolia  Jepson  n.  foruL  Leaves  oblanceolate,  acute,  34  to  li^ 
inches  long.  3  to  4  lines  wide;  stipules  minute.— (Folia  oblanceolata,  acuta, 
34  ad  114  poll,  longa,  3  ad  4  lin.  lata;  stipuhe  niinutie). —Melbourne  to  Compt- 
che,  Mendocino  Co.,  W.L.J,  no.  2229. 

Var.  angustifolia  Belih.     Leaves  narrowly  olilanceolate,  acute  or  acuminate. 
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1  to  2  inches  long,  3  to  4  lines  wide,  the  margin  revohite;  stipules  none;  fruit- 
ing catkin  1  inch  long. — Donner  Pass,  according  to  Bot.  Cal.,  vol.  2,  p.  87. 

Kefs. — S.\Li,x  siTCHENSis  Sanson  in  Bonganl,  Veg.  Sitoh.  p.  1(;2  (1831)  ;  Jepson,  Fl.  W.  Mid. 
Cal.  p.  137  (1901).  Var.  .\N(:ustifoli.\  Bebb  in  Bot.  Cal.  vol.  2,  p.  87  (1880).  S.  coulteri 
Andersson  in  Oefvers.  Vet.  Akad.  Foerliandl,  vol.  15,  p.  119  (1858)  ;  Bebb  in  Bot.  Cal.  vol. 
2,  p.  90   (1880). 

11.  S.  lemmoni  Bebb.  Lemmon's  Willow.  Shrub  5  to  13  feet  high;  leaves 
lanceolate,  acuminate  at  both  ends,  entire,  green,  nearly  alike  on  both  faces, 
glabrous  or  nearly  so.  dark-veined,  1  to  IVi;  inches  long,  3  lines  broad ;  petioles 
1  or  2  lines  long;  stipules  snuiU,  soon  deciduous;  catkins  ^.i;  inch  long  on  very 
short  peduncles  with  2  or  3  foliaceous  In'acts;  scales  pitch-black,  usually 
roiuided,  villous;  stamens  2,  filaments  slightly  puberulent  at  base;  style 
short,  stigmas  short-linear,  entire;  ovary  and  capsule  grayish  tomentose  or 
the  latter  glabrate ;  pedicels  in  fruit  Y2  to  Y^  line  long. 

Sierra  Nevada,  7,000  to  8,000  feet  altitude  from  ilariijosa  Co..  Congdon, 
northward  to  Plumas  Co.,  and  Wa.shoe  Co.,  Nevada;  AVasatch  Sits..  Utah; 
eastern  Oregon.  First  collected  b.v  J.  6.  Leramon,  a  pioneer  Californian  bot- 
anist, in  Sierra  Co.  The  staminate  flowers  exceptionally  bear  4  stamens,  the 
tilaments  partl.v  united  in  pairs,  or  1  pair  distinct. 

Refs.— Salix  lemmoxi  Bebb  in  Bot.  Cal.  vol.  2,  p.  88  (1880),  Bot.  Gaz.  vol.  16,  p.  106 
(1891);  Jones,  Willow  Fam.  Great  Plateau,  p.  16  (1908).  S.  austiiiae  Bebb  in  Bot.  Cal. 
vol.  2,  p.  88  (1880),  Bot.  Gaz.  vol.  16,  p.  106  (1891);  this  name  was  founded  on  a  mixture 
of  material  representing  S.   lemmoni  and  one  or  two  other  species. 

12.  S.  breweri  Bebb.  Brewer  AVillow.  Shrub;  young  leaves  oblong, 
shortly  acute,  entire,  white-pilose  above  but  soon  becoming  green  except  along 
the  midrib,  white  below  with  a  close  tomentum,  %  to  1  inch  long,  2  to  3  lines 
wide;  mature  leaves  green  and  puberulent  above,  rugose  beneath  and  whi- 
tened with  a  thin  but  dense  felt-like  covering,  entire,  2  to  2I/2  inches  long, 
3  to  4  lines  wide;  petioles  almost  none;  stipules  of  sterile  shoots  small,  ovate, 
acute;  catkins  appearing  before  the  leaves,  dense,  %  inch  long,  3  to  4  lines 
thick,  sessile,  with  2  or  3  small  bracts  at  base;  scales  yellow,  rounded  at  apex, 
rather  densely  pilose  on  both  sides ;  stamens  2 ;  filaments  glabrous ;  nectary 
filiform,  very  long;  ovary  and  capsule  hoary;  style  elongated,  stigmas  2-eleft. 

San  Carlos  Range :  Mt.  San  Carlos,  W.  II.  Brewer,  no.  788,  July  23,  1861, 
3,500  feet  altitude  (type  loc.)  ;  headwaters  of  San  Benito  River,  low  crouching 
shrub  along  water's  edge,  W.  L.  Jepson,  no.  2709,  May  12,  1907.  4,000  feet 
altitude.     Not  otherwise  known. 

Ref.— Salix  beeweri  Bebb  in  Bot.  Cal.  vol.  2,  p.   88    (1880). 

13.  S.  glauca  L.  var.  villosa  And.  Shrub  2  to  4  feet  high;  leaves  oblong- 
lanceolate,  acute  or  taper-pointed,  entire,  green  above,  slightly  glaucous  be- 
neath, pubescent  or  subglabrous,  when  young  villous  tomentose,  1  to  2i/> 
inches  long,  3  to  7  lines  wide;  petioles  almost  none  to  3  lines  long;  stipules 
lanceolate  or  none ;  catkins  I/2  to  %  inch  long,  on  leafy-bracteate  peduncles, 
the  staminate  peduncles  very  short  or  almost  none;  scales  hairy,  dark,  turning 
reddish;  stigmas  entire  or  2-lobed;  fruiting  catkins  %  to  II/2  inches  long; 
ovary  hoary  or  tomentulose ;  capsule  brown,  finel.y  pubescent,  3  to  4  lines  long. 

Sierra  Nevada,  8.000  to  11.000  feet  altitude:  Farewell  Gap.  W.L.J,  no.  1150; 
Bullfrog  Lake,  Soutli  Fork  Kings,  W.L.J,  no.  851 ;  San  Joaquin,  South  Forlc, 
Hall  &  Chandler;  Chilnualna  Trail,  Mariposa  Co.,  J.  W.  Congdon,  northward 
and  far  northward. 

Refs. — Salix  glauca  Linnaeus,  Sp.   PI.   1019    (1853).     .S'.    viUom  Don   in  Hooker,  Fl.   Bor. 
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Am.  vol.  2,  p.  144  (18.53).  the  type  being  from  the  northern  Eocky  Mts.,  coll.  by  Drummond. 
Var.  viLLOSA  Andersson,  Sal.  Bor.  Am.  p.  22  (1858).  S.  glaucops  Andersson  in  DeCandoUe, 
Prodr.  Tol.  16,  pt.  2,  p.  281   (1868). 

14.  S.  californica  Bebb.  Sierra  Willow.  Shrub  2  to  5  feet  high,  closely 
related  to  the  preceding;  leaves  mostly  oblong,  acute  at  apex  obtuse  at  base, 
appressed-villous  and  gray  (or  the  young  parts  densely  white  tomentose),  often 
o-labrescent  and  oreen,  finely  glandular  serrate.  %  to  2  inches  long,  5  to  9 
lines  broad:  margin  of  small  leaves  at  base  of  both  leafy  and  flowering  shoots 
thickly  studded  with  glands;  stipules  ovate,  lanceolate  or  none;  catkins  on 
short  leafy  peduncles,  the  stamiuate  lo  inch,  the  pistillate  Va  to  1  inch  long 
(in  fruit  1  to  ly^  inches  long)  ;  scales  dark,  villous;  ovary  hoary-tomentose ; 
style  elongated,  stigmas  oblong,  liifid  or  entire ;  capsule  brown,  finely  pubes- 
cent, 2  to  3  lines  long. 

Sierra  Nevada,  7.000  to  9.000  feet:  House  Meadows  on  Nortli  Fork  Kings 
Kiver;  Mt.  Goddard;  Crescent  Lake.  Jlariposa  Co.;  Yosemite  National  Park; 
Soda  Springs  of  the  Tuolumne ;  Summit,  Placer  Co. ;  pear  Mt.  Lola,  Nevada 
Co.  No  more  than  a  subspecies  or  variety  of  the  preceding  it  is  distinguishable 
only  by  its  glandular-serrate  leaves  which  are,  however,  sometimes  entire  on 

the  same  branch. 

Ref.— Salix  californica  Bebb  iu  Bot.  Cal.  vol.   2,  p.  89   (1880). 

15.  S.  barclayi  And.  Barclay  Willow.  Dwarf  shrub :  leaves  white- 
tomentose  when  young,  soon  green,  dark-veined,  narrowly  obovate,  obtuse  or 
bluntly  acute,  tapering  to  the  shortly  petioled  base,  entire  or  sometimes 
serrulate,  %  to  1^2  inches  long;  catkins  on  short  leafy  peduncles,  dense,  %  to 
114  inches  long.  4  to  5  lines  broad,  the  scales  very  black  and  covered  with 
long  white  pilose  hairs:  stamens  2.  filaments  sometimes  united  Vs  their  length; 
ovar.y  and  capsule  glabrous  or  nearly  so,  green,  pedieeled :  style  long,  stigmas 
2-lobed. 

Subalpine:  Marble  Mt.,  Siskiyou  Co.,  6.000  feet;  Warner  Mts..  Modoc  Co.; 
northward  into  Oregon  and  far  northward. 

Refs. — Salix  B.iKCLAYl  Andersson,  in  Oefvers.  Vet.  Akad.  Foerhandl.  vol.  1.5.  p.  125  (1858)  ; 
Bebb  in  Bot.  Death  Val.  Exped.  p.  198  (189.3);  Jones,  Willow  Fam.  Great  Plateau,  p. 
16    (1908). 

16.  S.  monica  Bebb.  ^loxo  Willow.  Procumbent  or  erect  branching  shrub. 
1  to  2  feet  high;  branchlets  dark  red;  leaves  ovate,  acute  at  apex,  acutish  at 
base,  ostensibly  entire  but  obscurely  and  remotely  serrulate,  bright  green  above, 
somewhat  pale  below,  glabrous  or  nearly  so,  Va  to  11/4  inches  long,  3  to  7  lines 
broad,  rather  conspicuously  feather  veined,  the  veins  dark  or  black;  petioles 
1  to  3  lines  long;  stipules  none;  scales  roundish  ovate,  hairy;  catkins  small 
and  short,  den.sely  flowered,  sessile  or  subse.ssile;  bracts  none  or  few  and 
.small;  fruiting  catkins  %  inch  long;  style  medium  sized,  stigma  usually 
entire ;   capsule  brown,  glabrate,  sessile  or  subsessile,  2  lines  long. 

Sierra  Nevada,  local  in  the  Tuolumne  ^leadows  region.  9.000  to  11.000 
feet  altitude:  Mono  Pass,  Mono  Co..  W.  H.  Brewer,  no.  1732  (1863),  J.  W. 
Congdon  (1894);  Soda  Springs  of  the  Tuolumne,  J.  AV.  Congdon  (1898); 
Yosemite  National  Park,  Katherine  Jones  (1907).  Obscure  and  little  known 
species,  possibly  referable  to  some  northern  type. 

Refs.— Salix  monica  Bebb  in  Bot.  Cal.  vol.  2,  p.  90  (1880),  Bot.  Gaz.  vol.  16,  p.  107  (1891). 

17.  S.  tenera  And.  Alpine  Willow.  Stems  with  very  short  often  tortuous 
branches  forming  a  depressed  or  prostrate  plant  body  1  to  4  inches  high; 
flowering  shoots  1  to  6  inches  high;  leaves  oblong  and  acute,  ovate-lanceolate, 
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entire,  scantily  pilose,  I/4  to  1  or  IV-;  inches  long,  2  to  5  lines  broad;  catkins 
on  erect  leaf}'  peduncles,  densely  flowered,  I/3  to  %  inch  long,  the  pistillate  1 
to  2  inches  long;  peduncles  in  fruit  1  to  2  inches  long;  style  long,  stigmas 
2-cleft;  capsules  white  woolly  or  glabrescent  and  lirown,  subsessile,  2  to  3  lines 
long. 

Sierra  Nevada,  9,000  to  11,000  feet:  Mt.  Whitney  (southernmost  locality), 
I\It.  Brewer,  Jit.  Goddard,  Mt.  Lyell,  Mt.  Dana,  and  other  high  j^eaks  and 
far  northward  to  the  Arctic  Circle. 

Kefs. — Salix  texera  Andersson  in  DeC'andolle,  Prodromus,  vol.  16,  pt.  2,  p.  288  (1868),  the 
type  from  the  Cascade  Mts.,  lat.  49°,  7,000  feet,  Lyall.  S.  arctica  Pallas  var.  petraca  And. 
1.  e.  p.  287.     ,S.  pelrophila  Eydberg.  Bull.  N.  Y.  Bot.  Gard.  vol.  1,  p.  268   (1899). 

2.  POPULUS  L.  Poplar. 
Trees  with  scaly  buds  and  caducous  stipules.  Leaves  rather  long-petioled, 
bi'oad.  Winter  buds  covered  by  many  scales.  Catkins  appearing  before  the 
leaves,  in  ours  pendulous:  scales  imbricate  or  lacerate,  falling  as  soon  as  re- 
leased by  the  flowering  elongation  of  the  catkin.  Stamens  inserted  on  the 
surface  of  a  concave  disk.  Ovary  seated  on  a  collar-like  disk;  style  short;  stig- 
mas 2  to  4,  narrow  and  elongated,  or  conspicuously  dilated.  Capsule  2  to 
4-valved.  Coma  of  the  small  seeds  long  and  conspicuous. — North  temperate 
zone,  18  species.  (Classical  Latin  name  of  the  Poplar.) 
Stamens  40  to  80. 

Leaves  deltoid-orbicular,  broader  than  long,  yellowish  green,  alike  on  both  faces;  valley 

streams   1.     p.  fremontii. 

Leaves  longer  than  broad,  ovate,  dark  green  above,  rusty  or  silvery  beneath;   valley  and 

mountain  streams    2.     P.   tricliocarpa. 

Stamens  6  to  12;  leaves  round-ovate,  1  to  2  inches  long;  high  mountains .. 3.     P.  tremuloides. 

1.  P.  fremontii  Wats.  Common  Cottonwood.  Handsome  tree  commonly 
40  to  90  feet  high  with  massive  crown,  the  trunk  1  to  5  feet  in  diameter:  bark 
white  or  whitish,  on  the  main  trunk  1  to  5  inches  tliiek,  roughly  cracked  ; 
leaves  triangular  or  roundisli  in  outline,  2  to  4  incites  broad,  broader  than 
long,  the  margin  crenate  except  at  the  abruptly  short-pointed  apex  and  the 
truncate  or  subcordate  base;  scales  regularly  laciniate-fringed,  shorter  than 
the  flowers:  staminate  catkins  2  to  4  inches  long,  den.sely  flowered,  each 
flower  mth  48  to  72  stamens;  pistillate  catkins  2  inches  long  (becoming  twice 
as  long  in  fruit),  loosely  flowered;  ovary  sinuously  and  strongly  ridged  about 
its  middle  and  surmounted  by  3  or  4  roundi.sh  stigmas;  mature  pods  ovate, 
roughish  on  the  surface,  4  to  5  lines  long,  borne  on  pedicels  2  Hues  long, 
opening  by  3  or  4  valves;  seeds  copiously  provided  with  long  white  hairs 
which  soon  involve  the  catkin  in  a  soft  cottony  ma.ss. 

Valleys  and  foothills,  usually  along  living  streams:  common  in  the  Sacra- 
mento Valley  from  near  Redding  southward  through  the  San  Joaquin  Valley, 
liiwer  Sierra  Nevada  foothills  and  South  Coast  Ranges  to  Southern  California 
and  Jlexico  and  far  eastward  to  southern  Colorado.  Shunning  the  Redwood 
Belt  and  very  rare  in  the  North  Coast  Ranges  where  thus  far  noted  only  at 
the  following  localities:  near  Round  Valley:  fork  of  Eel  River  in  northern 
Lake  Co. ;  Russian  River  from  Cloverdale  to  Ukiah.  Not  seen  in  Napa  Valley 
nor  in  the  valley  of  San  Francisco  Bay  from  San  Rafael  and  San  Pablo  to 
Decoto.  Jlost  abundant  and  of  greatest  size  on  the  Kaweah  Delta.  Valual)le 
shade  and  roadside  tree  in  hot  interior  valleys.  Also  called  Fremont  Cotton- 
wood. 

Refs. — PoPULUS  FREMONTII  Watson,  Proc.  Am.  Acad.  vol.  10,  p.  3.50  (1875),  type  loc.  Deer 
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Creek,  Tehama  Co.,  Fremont;  Havard,  Gard.  &  For.  vol.  3,  p.  620   (1890);  Merriam,  N.  Am. 
Fauna,  uo.   7,  p.  SS.t    (1S93)  ;   Jepson,  Fl.  W.  Mid.  Cal.  p.  138    (1901). 

2.  P.  trichocarpa  T.  &  G.  Black  Cottonwood.  Tree  commonly  30  to  125 
feet  high,  with  a  broad  head  of  upright  branche.s ;  trunk  1  to  3  feet  in  diameter ; 
bark  light  or  dark  in  color  but  usually  with  a  yellowish  cast,  longitudinally 
fissured,  the  long,  narrow  and  rather  smooth-surfaced  plates  separated  by 
cleanly  channeled  fissures;  leaves  broadly  or  narrowly  ovate,  finely  serrate, 
truncate  or  heart-shaped  at  base,  acute  or  tapering  to  a  point  at  apex,  2i/4 
to  7  (or  11)  inches  long,  lustrous  green  above,  rusty -brown  beneath  when  young 
but  at  length  whitish;  staminate  catkins  1  to  2  or  eventually  5  inches  Lmg. 
each  flower  with  40  to  60  stamens  on  a  slightly  one-sided  disk;  anthers  light 
purple ;  pistillate  catkins  loosely  flowered.  2i/i>  to  3  inches  long  and  4  to  10 
inches  long  in  fruit ;  ovary  crowned  by  3  dilated  and  deeply  lobed  stigmas ; 
pod  nearly  sessile,  3-valved ;  seeds  with  long  lustrous  white  hairs. 

Living  streams  in  canons  and  valleys :  Sierra  Nevada,  3,000  to  8.000  feet, 
common  along  streams  and  on  such  canon  floors  as  Kern,  Kings  and  Yosemite ; 
South  Coast  Ranges  in  the  Mt.  Diablo,  Mt.  Hamilton,  Santa  Cruz  and  Santa 
Lucia  ranges  and  southward  to  the  San  Bernardino  and  San  Jacinto  mts.,  the 
most  southerly  locality  on  Palomar  at  Cootea  (San  Diego  Co.);  North  Coast 
Ranges  from  northern  Lake  Co.  westerly  to  Long  Valley  and  Petrolia,  and 
northward  to  Trinity  Summit,  Salmon,  Shasta  and  Klamath  rivers ;  far  north- 
ward to  Alaska.  Most  abundant  on  the  Oregon  and  "Washington  coasts  where 
it  is  lumbered  for  staves  and  woodenware.  It  is  the  tallest  species  in  the 
genus.  Winter  buds  covered  with  a  balsam  resin  wherefore  also  called  "Balm" 
and  "Balsam  Cottonwood." 

Var.  cupulata  Wats.  Disk  campanulate,  pubescent,  twice  longer  than  ovary. 
— Plumas  Co..  according  to  Bot.  Cal.,  vol.  2,  p.  91. 

Forma  ingrata  Jepson  n.  form.  Leaves  lanceolate,  2  to  i^U  inches  long,  4  to 
10  lines  broad. —  (Folia  varia  valde,  lanceolata  in  typo,  2  ad  4I/2  poll,  longa,  4 
ad  10  lin.  lata). — San  Bernardino  I\Its.,  upper  Santa  Ana  Caiion,  mouth  of  north 
fork,  H.  il.  Hall,  no.  7517.  A  singular  type  but  connected  with  the  usual  form 
by  several  transition  states. 

Refs. — PoPULUs  TRiCHOC.iRPA  T.  &  G.  in  Hooker,  Icon.  vol.  9,  pi.  878  (18.52),  type  loc.  Santa 
Clara  River,  Ventura  Co.,  C.  C.  Parry;  Jepson,  Fl.  W.  Mid.  Cal.  p.  138    (1901). 

3.  P.  tremuloides  jMiehx.  Aspen.  Slender  tree  with  branches  gracefidly 
pendulous  towards  the  ends,  10  to  60  feet  high,  the  trunk  3  to  10  inches  in 
diameter,  bark  smooth,  greenish  white,  or  on  old  trunks  nearly  black;  leaves 
round-ovate,  finely  toothed  or  almost  entire,  abruptly  tipped  at  apex  with  a 
short  sharp  point,  1  to  2  inches  long;  staminate  catkins  li/o  to  'lyo  inches 
long,  each  flower  with  6  to  12  stamens ;  pistillate  catkins  2  to  4  inches  long ; 
ovary  conical;  stigmas  2,  very  thick  below,  divided  above  into  2  slender 
spreading  lobes;  style  short  and  thick;  seeds  minute,  brownish,  bearing  long 
white  hairs. 

Sierra  Nevada,  margins  of  streams  or  swampy  meadows  or  on  rocky  drifts, 
5.000  to  10,000  feet :  Kern  Canon ;  Mineral  King ;  Giant  Forest ;  Bubbs  Creek ; 
North  Fork  Kings  River;  South  Fork  San  Joaquin;  Yosemite  National  Park 
and  frequent  northward  to  Donner  and  ]\Iodoc  Co.  Not  known  on  ^Mt.  Shasta 
and  locally  noted  elsewhere  in  the  State  only  in  the  Trinity  :Mts.  (Canon 
Creek)  and  San  Bernardino  ilts.  (Fish  Creek  Canon,  San  Gorgonio  Peak,  Jos. 
Grinnell,  the  leaves  less  than  1  inch  long  and  broader  than  long).     Ranges 
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east  to  the  Rocky  ]\Its.,  south  to  Mexico,  north  to  Alaska,  across  the  continent 
to  Labrador,  thence  south  to  Tennessee.  It  has  a  more  extensive  distribution 
than  any  other  North  American  tree.  Occurs  only  in  small  scattered  thickets 
in  California  but  forming  extensive  pure  forests  in  the  Rocky  Mts.  Wood 
burns  green. 

Refs. — POPULUS  TREMULOIDES  Jlichaux,  Fl.  Bor.  Am.  vol.  2,  p.  243   (1803)  ;  Sudworth,  21st 
Rep.  U.  S.  Geol.  Sur.  pt.  .5   (For.  Res.),  pp.  517,  542   (1900). 

BETULACEAE.     Birch  Family. 

Wind-pollinated  trees  or  shrubs  with  alternate  simple  petioled  leaves  and 
caducous  stipules.  Flowers  small,  borne  in  catkins.  Staminate  catkins  elon- 
gated, pendulous,  falling  after  flowering,  the  flowers  in  clusters  of  3  in  the 
axil  of  each  bract,  consisting  of  a  meml)ranous  connnonly  4-parted  cal.A-x  and 
1  to  7  (commonly  2  or  4)  stamens;  bracts  dilated  above  with  the  apex  abruptly 
upturned,  each  covering  4  bractlets.  Pistillate  catkins  small,  erect,  spike-like, 
the  flowers  2  in  the  axil  of  each  bract,  without  perianth,  consisting  of  a  pistil 
with  2  styles  and  a  2-eelled  ovary  with  1  ovule  in  each  cell.  Fruit  a  very 
small  compressed  1-seeded  nutlet  which  is  margined  or  winged. — Two  genera. 
Bibliog.— Parr_v,  C.  C,  Pacific  Coast  Alders  (Bull.  Cal.  Acad.,  vol.  2,  p.  351,-1887). 
Winkler,  H.,  Betulaeea;  (Das  Pflanzenreich,  bd.  4,  lief.  61,-1904). 
Pistillate  catkins  in  clusters,  forming  in  fruit  oval  or  ovoid  woody  cones  which  are  drooping 

or  spreading,  their  scales  obscurely  5-lobed   at  ajjex;   stamens   1  to   7 1.     Alxus. 

Pistillate  catkins  solitary,  cylindrical  and  erect  in  fruit,  falling  to  pieces  when  mature,  their 

scales  plainly  3-lobed   at  apex ;    stamens   2 2.     Betula. 

1.     ALNUS  L.     Alder. 

Peduncles  branched  or  forked,  bearing  a  cluster  of  few  to  several  catkins. 
Calyx  of  staminate  flower  4  (or  6)-parted;  stamens  1  to  7.  Pistillate  catkins 
in  clusters  of  2  to  4.  forming  woody  pendulous  cones  when  mature,  the  bracts 
and  bractlets  united  into  5-lobed  scales  which  are  persistent  on  the  axis. 
Nutlet  with  a  narrow  acute  margin. — North  temperate  regions,  a  few  ranging 
in  the  high  mountains  to  Bolivia;  about  18  species,  9  in  North  America. 
(Aluus,  the  ancient  Latin  name.) 

Catkins  appearing  in  the  early  autumn  as  rather  conspicuous  naked  buds,  and  flowering  in  the 
late   winter   or   early   spring   before   the   leaves   appear;    peduncles   of   the   pistillate 
catkins  naked,  their  branches  ^/>  inch  long  or  less;  sepals  4;  stamens  1  to  4. 
Trees  30  to   80   feet  high ;   mostly  of  low   altitudes. 

Leaf-margin  plane,  with  small  scattered   teeth;    bracts  of  staminate  catkin   obtuse; 

stamens  1  to  3,  rarely  4 1.    A.  rhombifolia. 

Leaf-margin  with  narrowly  revolute  edge,  rather  coarsely  toothed;  bracts  of  staminate 

catkins  acute  or  aeutish ;  stamens  4,  rarely  3   2.     A.  rubra. 

Shrubs  8  to  15  feet  high ;  leaf -margin  coarsely  toothed  and  again  finely  toothed ;  stamens 

4  or  2 ;   high  montane   3.     A.  tenuifolia. 

Catkins  appearing  in  the  spring  from  scaly  buds  at  the  same  time  as  the  leaves;  peduncles 
of  the  pistillate  catkins  leafy  (at  least  at  base),  their  branches  Yn  to  1  inch  long; 
sepals  6 ;  stamens  6  or  7 ;  leaf-margin  sharply  or  laciniately  toothed ;  high  montane 
shr\dj    4.      A.   viridis. 

1.  A.  rhombifolia  Nutt.  White  Alder.  (Fig.  61.)  Tree  commonly  30  to  80 
feet  high  with  whitish  or  gray-brown  bark ;  trunks  %  to  31/2  feet  in  diameter ; 
leaves  2  to  4  inches  long,  minutely  pubescent,  elliptic  and  obtuse,  or  more  com- 
monly oblong-ovate  or  oblong-rhombic  and  tapering  more  or  less  to  the  apex,  at 
base  broadly  wedge-shaped  and  entire,  the  remainder  of  the  margin  provided 
with  small  and  more  or  less  unequal  glandular  teeth;  staminate  catkins  in 
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clusters  of  2  to  7,  slender,  2  to  3  (or  5)  inches  long;  sepals  2  to  4,  most  com- 
monly 3.  often  unequal,  one  usually  ver.y  small  when  the  number  is  4;  stamens 
2,  less  commonly  3 ;  pistillate  catkins  3  to  7  in  a  cluster,  erect  or  ascending, 

5  to  6  lines  long,  in  fruit  becoming  ovoid  and  5  to  9  lines  long;  nutlets 
flattened,  1  line  broad. 

Banks  of  rivers  and  perennial  sti-eams:  Sierra  Nevada  cafions;  Sacramento 
and  San  Joaquin  valleys;  Coast  Ranges  except  in  the  narrow  coast  strip  occu- 
pied by  the  Red  Alder;  cismontane  Southern  California  as  far  south  as  the 
Cuyamaca  Mts. ;  northward  to  the  Cascades  of  Washington  (eastern  slope) 
and  northern  Idaho.  Grows  in  the  lower  Sacramento  country  within  a  few 
feet  of  sea-level,  thence  practically  continuous  to  6,500  feet  and  8,000  feet  in 
the  soiithern  Sierra  Nevada,  a  remarkable  altitudinal  range. 

Eefs. — Alxus  RHOMBirOLi.4.  Nuttall,  Sylva,  vol.  1,  p.  33  (1S42),  type  loe.  vicinity  of  Mon- 
terey, NiittuU;  Watson  in  Bot.  Cal.  vol.  2,  p.  80  (1880),  in  part;  jepson,  Fl.  W.  Mid,  Cal, 
p.  139   (1901).     A.  ohlongifolia  Watson  in  Bot,  Cal.  vol.  2,  p.  80   (1880)   in  part. 

2.  A.  rubra  Bong.  Red  Alder.  Tree  commonly  30  to  90  feet  high,  usually 
with  very  white  or  white-mottled  bark;  trunk  unbranched  for  15  to  60  feet, 
1  to  2^3  feet  in  diameter;  leaves  2  to  6  inches  long,  elliptic-ovate,  often  rusty 
beneath,  with  coarse  teeth  which  are  again  finely  toothed,  the  entire  margin 
with  a  narrow  underturned  edge;  staminate  catkins  stoutish,  3  to  7  inches  long; 
cal.yx  with  4  stamens,  but  sometimes  with  3,  especially  at  upper  end  of  catkin; 
pistillate  catkins  4  to  6  lines  long,  maturing  into  oblong-ovoid  cones  %  to  li^ 
inches  long;  nutlets  flattened,  acutely  margined  or  some  narrowl.y  winged, 
roundish,   1  to  li-,  lines  broad. 

Deep  cool  canons  or  moist  flats  from  the  Santa  Inez  ]\Its.  north  to  the  Santa 
Cruz  Mts.,  Oakland  Hills,  Point  Reyes  Peninsula,  and  so  on  along  the  coast 
far  north  to  southern  Alaska.  With  us  most  abundant  in  Marin,  Mendocino 
and  Humboldt  cos.,  where  it  forms  pure  groves  of  singular  beauty  in  mar.shy 
bottoms  near  the  sea.  Wood  used  for  fish-barrels,  bungs  for  oak-barrels,  buggy- 
boxes,  brake-blocks  and  in  cabinet  work. 

Bet's. — Alxus  rubra  Bongard,  Veg.  Sitclia,  p.  162  (1833),  the  type  coll.  by  R,  H.  Mertens 
at  Sitka.  A.  orcgona  Nuttall,  Sylva,  vol.  1,  p.  28,  pi.  9  (1842);'  Jepson,  Fl.  W.  Mid.  Cal. 
p.    139     (1901). 

3.  A.  tenuifolia  Nutt.  Mountain  Alder.  Small  tree  or  shrub  8  to  14  feet 
high;  leaves  roundish  to  ovate,  thickish,  at  base  truncately  rounded  (or  even 
subcordate)  to  euneate,  coarsely  toothed  and  again  finel.y  serrate,  1  to  3  inches 
long;  staminate  catkins  3  or  4  in  a  cluster,  3  inches  long;  stamens  2  to  4,  not 
exceeding  the  4  sepals;  pistillate  catkins  3  to  8  in  a  cluster,  sessile  or  with 
peduncles  almost  2  lines  long;  cones  small,  3  to  7  lines  long. 

Sierra  Nevada  from  Donner  Pass  northward  to  !Mt.  Shasta,  thence  westward 
to  Trinity  Summit  (W.L.J,  no.  2058)  and  the  Siskiyous,  forming  thickets  on  wet 
hillsides  or  in  moist  hollows  at  5.000  to  7,000  feet.  Ranges  north  to  the  Yukon 
Territory,  thence  south  through  the  Rocky  Mts.  to  New  Llexico.  Also  in 
Lower  California. 

Eefs.— Alxus  texuifolu  Nuttall,  Sylva,  vol.  1,  p.  32,  t.  10  (1842),  the  original  specimens 
from  the  Rocky  Mts.,  and  Blue  Mts.  of  Oregon,  Nuttall.  A.  incana  var.  viresccns  Watson  in 
Bot.  Cal.  vol.  2,  p.  81   (ISSO). 

4.  A.  viridis  DC.  var.  sinuata  Regel.     Thin-leap  Alder.     Slender  shrub 

6  to  10  feet  high;  leaves  round  ovate,  thin,  gummy  when  young,  bright  green, 
sharply  or  laciuiately  toothed,  2i/4  to  3  inches  long;  catkins  appearing  in  spring 
at  the  same  time  as  the  leaves,  the  peduncles  of  the  pistillate  leafy  at  least  at 
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base,  their  branches  i/o  to  1  ioeh  long;    staminate  catkins  yelknvish  green,  a 
distinct  purple  spot  on  the  ends  of  the  bracts ;    sepals  6 ;    stamens  6  or  7. 

Subalpine  in  northern  California,  occurring  on  Trinity  Summit  (W.L.J,  no. 
2110)    and    Mt.    Shasta,    at    about    6.500    to    7,000    feet,    thence    ranging    far 

northward. 

Refs.— Alxus  viridis  DeCandolle,  Fl.  Fr.  vol.  3,  p.  304  (1805).  Var.  sixuata  Regel,  Gatt. 
Bet.  imd  Alnus,  p.  422   (1865).     A.  sinuata  Ryilberg,  Bull.  ToiT.  Club,  vol.  24,  p.  190   (1S97). 

2.  BETULA  L.  Birch. 
Staminate  catkins  1  to  3  in  a  cluster,  sessile  or  sliort-peduncled:  calyx  4 
(or  2)-lobed;  stamens  2,  the  filaments  shortly  forked  at  apex,  each  fork  with 
an  anther-cell.  Pistillate  catkins  solitary  on  the  peduncle  and  erect,  each  scale 
consisting  of  the  bract  and  2  bractlets  united;  scales  falling  away  from  the 
axis  when  the  fruit  is  mature.  Nutlet  seed-like,  with  a  broad  thin  wing. — 
Chiefly  far  northern  regions  (no  other  tree  reaches  so  far  north  as  the  Canoe 
Birch  which  goes  to  66°  N.  lat.)  ;  about  35  species. 

Leaves  1  to  2  inches  long;  lobes  of  bracts  broa<l,  usually  parallel,  acutish.  .1.     B.  occidentalis. 
Leaves  %  to  1  inch  long;  lobes  of  bracts  narrow,  divergent,  obtusish 2.     B.  glandulosa. 

1.  B.  occidentalis  Hook.  Water  Birch.  Slender  tree  10  to  25  feet  high, 
with  red-brown  smooth  bark  and  warty  twigs;  leaves  round  ovate,  sharply 
serrate,  mostly  acute  at  apex,  almost  or  quite  glabrous  and  1  to  2  inches  long; 
petioles  4  or  5  lines  long;  staminate  catkins  2  to  2i/2  inches  long;  pistillate 
catkins  li/i;  inches  long  in  fruit  and  3  or  4  lines  in  diameter;  nutlets  1  to  11/4 
lines  broad. 

Sierra  Nevada,  east  slope  from  near  Walker  Pass  northward,  common  in  the 
canons  west  of  Owens  Lake  (W.L.J,  no.  905)  ;  noted  on  the  west  slope  only  on 
Bubbs  Creek  (W.L.J,  no.  807)  and  near  Simpson's  Meadow.  Siskiyous  south 
to  Grouse  Creek,  Humboldt  Co.,  and  north  to  British  Columbia  and  east  to 
Montana. 

Forma  inopina  Jepson  u.  form.  Tree  15  feet  high ;  young  branches  rather 
densely  hairy ;  pistillate  catkins  1  inch  long  and  2  lines  in  diameter  in  fruit. — • 
(Arbor  15  ped.  alta,  ramis  juvenilibus  subdense  pilosis;  amenta  feminina  1  poll, 
longa  et  in  fructo  2  lin.  in  diametro). — Forks  of  Salmon  River  to  Cecilville, 
western  Siskiyou,  W.L.J,  no.  2083,  July  19.  1902. 

Refs. — Betula  occidentalis  Hooker,  Fl.  Bor.  Am.  vol.  2,  p.  155  (1853);  Winkler,  Engler's 
Pflanzenreich,  vol.  4,  pt.  61,  p.  86  (1904).  B.  fontanalis  Sargent,  Bot.  Gaz.  vol.  31.  p.  239 
(1901).  B.  alba,  forma  occidentalis  Fernald,  Am.  Jour.  Sci.  ser.  4,  vol.  14,  \>.  173,  t.  5, 
f.  3   (1902). 

2,  B.  glandulosa  ^liehx.  Scrub  Birch.  Shrub  1  to  4  feet  higli  with 
glandular-warty  twigs;  leaves  roundish,  .serrate,  i/o  to  1  inch  long:  pistillate 
catkins  4  to  9  lines  long;  nutlet  1  line  broad. 

High  moimtains  of  northern  Sierra  Nevada  (Bridge  Creek,  Lassen  Co.), 
Warner  Range  (Modoc  Co.),  and  northward  to  subarctic  regions  where  it 
covers  vast  tracts  of  country. 

Ref.— Betula  glandulosa  Michaux,  Fl.  Bor.  Am.  v..!.  2,  p.  180  (1S03),  type  loe.  Lake 
Mistasinnis,  Labrador. 

CORYLACEAE.      Hazel  Family. 

Shrubs  or  bushes  with  alternate  simple  leaves.     Staminate  flowers  in  catkins 

without  perianth;  stamens  4   (seemingly  8)   with  forked  filaments,  each  fork 

bearing  one  cell  of  an  anther,  the  undivided  portion  of  the  filament  cohering 

more  or  less  witli  the  scale  or  obsolete.    Pistillate  flowers  several  in  a  scaly  bud, 
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2  to  eai/h  bi-act;  ciieli  Hower  with  a  very  small  laeiniate-fringed  posterior  and 
anterior  bractlet;  perianth  minute,  adnate  to  the  S-celled  ovary  and  without 
limb;  style  short;  stigmas  slender,  elontjated.  Bractlets  in  fruit  nuieh  enlarged 
and  foliaceous,  forming  a  tubular  involucre  enclosing  the  nut. — Four  genera. 

1.     CORYLUS  L.     Hazel, 

Leaves  broad,  thin,  serrulate  or  incised,  Staminate  catkins  pendent,  cylin- 
drical, single  or  fascicled,  from  scaly  lateral  buds,  the  pistillate  clusters  of 
flowers  terminal  and  lateral  on  the  same  branehlets.  Flowers  appearing  before 
the  leaves. — North  Temperate  Zone,  7  species.     (Ancient  Greek  name.) 

1,  C.  rostrata  Ait.  var.  californica  A.  DC,  California  Hazel,  Most  com- 
monly 6  to  10  feet  high ;  leaves  obovate  to  roundish,  rounded  at  apex  or 
shortly  acute,  sometimes  obscurely  3-lobed  above  middle,  glandular-pubescent 
or  villous,  ly^  to  4  inches  long ;  anthers  with  a  sparse  tuft  of  hairs  at  apex ; 
involucre  densely  hispid,  prolonged  beyond  the  nut  into  a  laeiniately  fringed 
tube  1  inch  long,  or  sometimes  very  short  (14  ™p1i  long)  ;  nut  ovoid,  bony,  6 
lines  long. 

Along  streams  in  cool  canons  or  on  moist  slopes:  Coast  Ranges  from  the 
Santa  Cruz  'Sits..  Oakland  Hills,  ^larin  Co.  and  Napa  Co.,  northward  to  lit. 
Shasta ;  Sierra  Nevada,  2,500  to  5,000  feet,  ]\larble  Fork  Kaweah  (W.L..T.  no. 
686)  northward.  Not  seen  in  Vaca  Mts.  nor  in  San  Carlos  or  Santa  Lucia 
ranges.  The  Eastern  C.  rostrata  has  long-pointed  leaves.  The  Californian 
plant  has  leaves  rounded  at  apex  but  does  not  differ  in  pubescence  nor  in  tube 
of  involucre  which  is  often  as  long  and  narrow  as  in  Eastern  type.  Two  and 
three-year-old  shoots  furnish  the  Indian  women  with  the  twigs  they  most 
commonly  employ  for  the  ribs  of  baskets. 

Refs. — t'ORTLUS  ROSTRATA  Aiton  var.  CALiFORN'ic.1.  A.  DeCanilolle,  Prodr.  vol.  16,  pt.  2,  p. 
133  (.1864),  type  loe.  woods  near  Santa  Cruz,  Eartwtfi ;  Jepson,  Fl.  W.  Mid.  Cal.  p.  140  (1901). 
C.  californica  Heller,  Bull.   Torr.  Club,  vol.   2.5,  p.   580    (1S9S). 

FAGACEAE.     Oak  Family. 

Trees  or  shrubs  with  alternate  simple  leaves  and  promptly  deciduous  stip- 
ules. Flowers  monoecious,  apetalous,  appearing  with  the  leaves  in  the  decid- 
uous kinds.  Staminate  flowers  in  catkins ;  calyx  parted  into  several  lobes ; 
stamens  4  to  12.  Pistillate  flowers  1  to  3  in  an  involucre  of  imbricated  scales, 
the  involucres  borne  in  reduced  or  short  catkins ;  ovary  adherent  to  the  calyx, 
3-celled,  6-ovuled,  only  one  ovule  maturing,  the  remaining  ovules  and  the 
other  two  cells  abortive.  Fruit  a  nut  borne  singly  in  a  scaly  cup,  or  1  to  3  in 
a  spiny  bur. — Eight  genera;  Fagus  (Beech)  and  Castanea  (Cliestnut)  are 
rejiresented  in  the  eastern  United  States  as  well  as  in  the  Old  World. 

Bibliog. — Engelniann,  Geo.,  Papers  on  American  Oaks  (Collected  Works,  p.  399, — 1887). 
Greene,  E.  L.,  West  American  Oaks  (1889),  Sargent,  C.  S.,  Silva  N,  Am.  vol.  8  (1895), 
vol.  9   (1S96), 

Fruit   an  acorn;    catkins  simple. 

Catkins   unisexual,    slender,    the   staminate    drooping 1.      QuERCUS, 

Catkins   erect,   thick,   all   with   staminate   flowers,   pistillate  flowers   at   base   of   some   of 

them 2,      Pasani.\. 

Fruit   a   spiny  bur;    catkins   erect,   often   Iiranehiug,   the   staminate   long,   the   pistillate   short, 
3.      Cast.^nopsis. 

1.     QUERCUS  L.     Oak. 
Trees  or  shrubs  of  slow  growtli,  hard  wood  and  usually  contorted  branches. 
Flowers  greenish  or  yellowish.     Staminate  catkins  pendulous,  one  or  several 
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from  the  lowest  axils  of  the  season's  shoot.  Pistillate  flowers  borne  in  the 
upper  axils  of  the  season's  shoot,  the  ovary  with  3  to  5  styles  or  stigmas. 
Fruit  an  acorn,  the  nut  set  in  a  scaly  cup.  Abortive  ovules  often  discernible  in 
the  ripe  or  nearly  ripe  acorn. — About  300  species  distributed  over  the  northern 
hemisphere.  California  has  14  species.  9  trees  and  5  shrubs;  it  is  for  its  area 
strong  in  species  but  very  weak  in  individuals.  Washington  has  1  and  Oregon 
5  species,  all  of  which  occur  in  California.     (Latin  name  of  the  oak.) 

White   Oaks. — Bark  commonly  white  or  whitish,  wood   light-colored;   stamens   mostly 
6  to  9;  stigmas  sessile  or  nearly  so;  abortive  ovules  mostly  towards  base  of  nut. 
Aeorus  maturing  the  first  year;   nut  glabrous  on  the  inner  surface. 
Deciduous  species. 

Branchlets  pendulous;  aeorn  cups  deep,  the  nut  long  aud  slender;  leaves  pinnately 
parted  with  coarsely  2  to  3-toothed  lobes;   trunk  bark  dark  brown,   deeply 

citboid   checked ;    valleys    1.      Q.    lohala. 

Branchlets    not    pendulous;    acorn    cups    shallow;    trunk    bark    white,    shallowly 
checked   but   smoothish. 
Leaves  dark  lustrous  green  above,  rusty  or  pale  beneath,  5  to  7-parteil;  nut 
subglobose  or  oblong-cjdindrie. 

Mossy  trees;   mainly  North  Coast  Ranges 2.     Q.  garrijnna. 

Shrub ;  montane   Tar.  hreweri. 

Leaves  bluish  green  above,  pale  beneath,  oblong,  coarsely  toothed  or  entire; 
nut  oval,  often  swollen  at  or  below  middle;  dry  foothills. 3.    Q.  douglasii. 
Evergreen  species. 

Small  tree;   leaves  blue-green,  oblong,  mainly  entire,  nut  snbcylindrie ;   southern 

California    4.      Q.   engelmannii. 

Shrubs;  cups  saucer-shaped. 

Branches  rigid;  leaves  %  to  1  inch  long;  chaparral  areas. 

Leaves  brittle,  plane,  light  green,  oblong,  spiny-dentate  or  entire;   nuts 

oval  to  eylindric,  blunt  or  pointed  5.     Q.  dumosa. 

Leaves  tougher,  dark  green,  convex  above,  regularly  dentate ;  nuts  short 

eylindric  or  subglobose,  very  obtuse 6.     Q.  cluratn. 

Branches   slender,   pliable;    leaves   3   to   4V>    inches   long,   strongly   parallel- 
nerved,  toothed,  chestnut-like;  local  in  Siskiyous  and  vicinity 

7.       Q.     ^ailh  r'li   ii. 

Acorns  matui'ing  the  second  year;   nut  tomentose  or  hairy  within. 
Trees ;   acorn  cup  usually  very  large  and  thick. 

Leaves  2  to  3I/2  inches  long,  densely  woolly  wdicn  young,  with  prominent  regular 

parallel  nerves;  islands  off  south  coast 8.     Q.  tomentella. 

Leaves  commonly  1  to  2  inches  long,  entire  or  spinose-toothed,  dull  green  above, 
lead-color  beneath  or  with  a  golden  fuzz  when  young;   cup  typically  like  a 

yellow   turban ;    mountains    9.      Q.    clir}/solepis. 

Shrubs;    acorn  cup  sub-turbinate   or  low  bowl-shaped,   thin;    leaves   '{;    to   1^/i    inches 
long. 
Branches  slender  and   pliable,   forming  liromn-like  tufts   at   top  of  stems;   leaves 

mostly   entire,   no   golden   fuzz;    high   montane 10.      Q.    rarcinifolia. 

Branches    rigid,    spreading;    leaves    dentate-prickly,    olivaceous    above,    pale    be- 
neath;   Soutliern    aud    Tjower   California II.      (,>.    p(}liiifri. 

Black  Oaks. — Bark  dark  or  black,  wood  dark  or  reddish;  stamens  mostly  4  to  6;  stigmas 

on  long  styles;  abortive  ovules  mostly  towards  top  of  nut;  nut  tomentose   within. 

Acorns    maturing    the    first    year,    nut    slemler    ovate;    leaves    roundish    or   ellii)tic,    convex 

above ;    coast   valleys   and    hills 12.      Q.    agrifoUa. 

Acorns  maturing  the  second  year. 

Leaves  oblong,  obtuse  or  tapering  to  the  acute   apex,   plane,  pale  yellowish   below; 

nut  slender  ovate,  often  streaked  longitudinally;    interior  valleys  and  hills 

13.      Q.    wisli^enii. 

Leaves    pinnately    parted,    the    divisions    generally    coarsely   toothed,    always    bristle- 
tipped;   nut  oblong,  obtuse;   mountains 14.     Q.  Tcelloggii. 

1.     Q.  lobata  Nee.     Valley  Oak.     (Figs.  62  and  03.)     Graceful  tree,  com- 
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monly  -10  to  75  but  not  rarely  100  to  125  feet  tall,  -with  a  great  crowu  which, 
in  tj'pieal  form,  is  broader  than  high,  and  whose  spreading  limbs  finally  end 
in  long  and  slender  pendulous  branchlets  reaching  nearly  or  quite  to  the 
ground;  trunk  2  to  8  or  even  10  feet  in  diameter  and  10  to  30  feet  in  height; 
bark  on  the  main  tnniks  1  to  41/2  inches  thick,  dark  brown  or  sometimes  ashen 
gray,  and  checked  nearly  to  the  wood  into  plates  1  or  2  inches  across,  the 
plates  on  typical  trunks  cuboid  but  often  rectangular  or  narrow ;  leaves  3  to 
■4  (rareh'  6)  inches  long.  2  to  3  inches  broad,  green  above,  paler  beneath  with 
a  thin  but  close  covering  of  short  hairs,  yellow-veined,  parted  to  the  middle 


Fig.    62.      Quekcus   lobata    Nee. 


Typical    le.if;    6, 


acorns,      nat.    size. 


or  neai'ly  to  the  midrib  into  3  to  5  pairs  of  lobes;  lobes  most  commonly  broad- 
ened towards  the  end.  less  fre(iuently  pointed,  coarsel.v  2  or  3-toothed  at  apex 
or  sometimes  entire;  staminate  catkins  1  to  3  inches  long;  calyx-lobes  6  to  8, 
linear;  stamens  8  to  11;  pistillate  flowers  mostly  solitary  and  sessile,  producing 
acorns  which  mature  in  tlie  first  autumn;  cup  drab-brown,  with  a  dull  reddish 
tint,  deeply  hemispherical  and  very  warty  or  tuberculate,  1,4  to  %  inch  deep  or 
more,  and  of  greater  diameter  than  the  nut ;  nut  long  conical,  at  first  bright 
green,  later  mahogany  or  chestnut-brown,  lio  to  214  inches  long,  i/^  to  % 
inches   in   diameter. 

Sacramento  and  San  Joaquin  valleys,  and  valleys  of  the  Sierra  Nevada 
foothills  and  Coast  Ranges.  Found  as  far  north  as  Anderson  and  Shasta  in 
Shasta  Co.,  and  Trinity  River;  as  far  south  as  Fort  Tejon,  and  Ojai  Valley, 
a  few  trees  at  San  Fernando  and  Los  Angeles.  Characteristic  of  the  richest 
valley  loams  where  groves  of  scattered  trees  form  park-like  stretches  of 
unequalled  beauty.  Sometimes  occurring  on  low  clay  hills  or  in  dry  gravelly 
soil,   especially   in   a  less  vigorous  non-weeping  f(n-m.     Absent   from   valleys 


Fic.  >\'A.  l|)iEHcrs  i.oiiATA  N(-(''.  'I'ri'i'  with  tlic  cluirMctcrislic  \vcc|iiiig  s|)i;ivs. 
Usually  scattered  about  singly  on  the  valley  floors,  rarely  crowding  each  other. 
(West  side  of  the  Sacramento  Valley,  one  mile  east  of  Vacaville.) 


OAK    FAMILY 


353 


facing  the  sea.  "Wood  hard  but  brittle  and  used  only  for  fuel.  Called  also 
Burr  Oak,  "Weeping  Oak,  Roble,  "White  Oak,  ]\Iush  Oak,  Swamp  Oak,  Bottom 
Oak  and  "Water  Oak. 

Forma  argillora  Jepson  n.  form.  Tree  mostly  or  quite  destitute  of  pendulous 
brauohlets;  bark  smoother,  often  whitish  and  simulating  Blue  Oak  bark;  leaves 
usually  very  deeply  and  narrowly  lobed,  often  persistent  through  the  winter. — 
(Arbor  ramulis  pendulis  nullis  vel  paueis;  cortex  levior,  albineus;  folia  pinna- 
tifida,  profundis  lobis  angustis,  per  hiemen  sivpe  persistantia). — Clay  hills,  as 
on  the  Araquipa  Hills,  Solano  Co. 


Fig.  64.     Qi'EECUS  lobata  Nee  var.  w.\lterii  Jepson.     (i.  Leaf;   b,  acorn,     nat.  size 


Forma  insperata  Jepson  n.  form.  Leaves  narrow,  %  to  I14  inches  broad,  li/^ 
to  214  inches  hmg;  cups  strongly  tuberculate,  not  so  deep  as  in  type;  nuts 
rather  smaller,  I14  to  1%  inches  long. —  (Folia  angusta,  profunde  pinnatifida, 
%:  to  114  poll,  lata,  11/2  to  214  poll,  longa;  eupulaj  tuberculatie,  minoris  alti- 
tudinis  quam  in  typo;  glandes  paulo  minores,  li/l  ad  1%  poll,  longce), — Kaweah 
River  basin.  S.-jOO  feet,  "Walter  Fry,  Nov.  1908. 

Forma  rarita  Jepson,  n.  form.  Dwarfish  or  shrub-like;  leaves  smaller,  deeply 
lobed  (li/o  to  2  inches  long,  %  to  IV2  inches  broad). — Pygmjea  vel  fruticosa; 
folia  minora,  profunde  lobata,  11/2  ad  2  poll,  longa,  %  ad  li/o  poll.  lata). — Near 
chaparral  areas  as  on  Twin  Sisters  Peak  ("W.L.J,  no.  2384). 

Var.  walterii  Jepson  n.  var.  (Fig.  64.)  Leaves  3  to  4  inches  long,  nearly 
as  broad,  sharply  but  mostly  shallowly  sinuate;   cup  large  (1  inch  broad)  but 
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shallow;  nuts  thick  dvate,  obtuse,  IY2  inches  long,  1  to  IVs  inches  thick. — 
(Folia  3  ad  4  lin.  longa,  ptene  eiusdem  latitudinis,  sinibus  acutis  sed  plerumque 
brevibus;  cupula  magna,  1  poll,  lata,  sed  brevis;  glandes  erassa?  ovatte  obtusffi, 
1%  poll-  longa\  1  ad  1%  poll.  lata^). — Kaweah  River  basin,  4,600  feet  altitude, 
Walter  Fry. 

Var.  turbinata  Jepsou  n.  var.  Tall  trees  with  larger,  mo.stly  deeply  lobed 
leaves  and  more  open  sinuses  than  in  the  type :  nuts  inversely  top-shaped  and 
set  in  shallow  cups  with  .scales  not  so  strongly  tuberculate. —  (Ai-bor  magna 
alta;  folia  maiora  plerumciue  profunde  lobata,  sinibus  ampliorilius  quam  in 
typo;  glans  turbinata  inversa  forma;  cupula  brevis  squamis  minoribus  tuber- 
C'lilatis).— Little  Lake  Valley,  W.L.J,   nos.   2403,   2404. 

Refs. — QuERCUS  LOB.4.TA  Nee,  An.  Ciene.  Nat.  vol.  3,  p.  277  (LSOl).  type  from  tlie  Mon- 
terey region;  Greene,  Erythea,  vol.  2,  p.  64  (1894);  Shinn,  Garil.  &  For.  vol.  10,  p.  52,  fig.  8 
(1897);  Pnrdy,  Gard.  &'For.  vol.  10,  p.  202,  figs.  2.5,  26  (1897);  .Tepson,  Erythea,  vol.  7,  p. 
131  (1899),  Fl.  W.  Mid.  Cal.  p.  142  (1901).  Q.  Mndsii  Bentham,  Bot.  Sulphur,  p.  5.5  (1844), 
cited  as  from  San  Francisco  where  it  does  not  grow;  the  label  on  type  in  the  Kew  Herbarium 
reads  ' '  San  Francisco-Rio  Sacramento, ' '  indicating  clearly  that  it  was  collected  on  the  lower 
Sacramento  River  expedition  of  the  Sulphur  by  Rinds;  Newberry,  Pac.  R.  Rep.  vol.  6,  pt.  3, 
p.   29,   pi.   1,    fig.    7    (1S57). 

2.  Q.  garryana  Dougl.  Oregon  Oak.  Tree  25  to  55  feet  hiuh.  the  trunlc 
1 1/2  to  5  feet  in  diameter  and  dividing  into  wide-spreading  limbs  which  sup- 
port a  broad  rounded  crown  30  to  60  feet  in  diameter ;  trunk  bark  white, 
thin  (I'o  inch  thick),  smoothish,  but  on  typical  trunks  superficially  fissured 
into  longitudinal  hands  which  are  transversely  checked  into  small  squarish 
scales  1  inch  or  less  in  diameter;  leaves  3  to  4  or  6  inches  long,  li/>  to  3i/o 
inches  broad,  dark  lustrous  green  and  subglabrous  on  the  upper  surface,  rusty 
or  pale,  finely  pubescent  and  yellow-veined  beneath,  leathery  in  texture  and 
]iai'ted  into  5  to  7,  or  rarely  9,  lobes  with  mostly  deep  and  often  acute  sinuses; 
lobes  entire  or  with  2  or  3  coarse  rounded  unequal  teeth;  staminate  catkins 
hirsute;  stamens  4  to  6;  pistillate  flowers  sessile  or  short -peckmculate;  acorns 
maturing  in  first  autumn ;  cup  saucer-shaped,  6  to  9  lines  broad,  with  tubercu- 
late scales;  nut  bulging  beyond  the  small  cup,  typically  subglobose  but  varying 
to  obovoid  or  subcylindric,  although  always  rounded  at  apex.  %  to  I14  inches 
long,  %  to  1  inch  thick,  its  surface  polished  and  shining. 

Coast  Ranges:  Santa  Cruz  Mts. ;  Mt.  Tamalpais,  north  slope;  mountain 
slopes  on  both  sides  of  Santa  Rosa,  Russian  River  and  Ukiah  valleys ;  abundant 
on  all  the  higher  mountains  from  Ridgewood.  Willits,  Sherwood.  Cummings, 
BelFs  Springs  and  Round  Valley  north  to  Siskiyou  Co.,  mostly  from  1,500  to 
4.000  feet.  As.sociated  with  Douglas  Fir,  ]\Iadrona  and  Black  Oak  (cf.  Fig. 
8)  ;  not  in  main  Redwood  Belt.  Far  north  to  Washington  and  British  Columbia 
where  it  is  the  only  oak.  Wood  used  for  shipbuilding  and  interior  finish  in 
Oregon.    Also  called  Post  Oak  and  Garry  Oak. 

Var.  semota  Jepson  n.  var.  Leaves  pinnatifid,  the  sinuses  rather  sharp,  3  to 
4  inches  long.  1%  to  214  inches  broad;  cup  shallow,  scale  tips  thin,  only  slightly 
or  somewhat  tuberculate  at  base;  nuts  oval,  10  to  13  lines  long. —  (Folia  pin- 
natifida  sinibus  subincisis,  3  ad  4  poll,  longa,  1%  ad  21/4  poll,  lata;  cupula 
brevis,  apieibus  squamarum  tenuibus,  basi  subtuberculatis;  glans  ovalis,  10  ad 
13  lin.  longa). — Southern  Sierra  Nevada  from  the  Kaweah  Basin  (tj'pe  loe. 
5,000  feet)  northward  to  Mariposa.  Scarcely  different  save  in  size  and  here- 
tofore referred  by  authors  to  Q.  breweri. 

Var.  breweri  Jepson,  n.  comb.    (Q.  breweri  Engehn.)    Brewer  Oak.    Spread- 


OAK  FA  JULY  355 

iiiK  shru!)  4  tn  IS  feet  high;  leaves  piimately  parted  to  middle,  the  lobes  entire 
and  aente.  or  broad  and  again  lobed,  finely  pubescent  or  at  length  subglabrons, 
sometimes  nearly  felt-like  below,  often  lustrous  green  above;  cups  shallow, 
7  to  10  lines  broad  and  3  to  4  lines  deep ;  the  scales  tuberculate ;  nuts  oval. 
%  to  l',s  inches  long  and  i-;  to  1  inch  broad. — High  montane,  Klamath  Range 
(AY.L.J.  no.  2SS4),  Marble  Mt.  (no.  2845).  eastward  to  "six  miles  west  of  :\It. 
Shasta"  (type  loc.  AY.  II.  Brewer),  south  to  the  Trinity  Mts.  and  perhaps  the 

Yollo  Bolly  Range. 

Refs. — QuERCUs  GARRYAN.4.  Douglas  in  Hooker,  Fl.  Bor.  Am.  vol.  2,  p.  1.59  (1S.53),  type  loc. 
Coliinibia  Eivcr,  Douglas;  Jepson,  Fl.  W.  Mid.  C'al.  p.  142  (1901).  Q.  douglasii  Bentham, 
PI.  Hartw.  p.  337  (18.57),  not  of  Hook.  &  Arn.  teste  specimen  in  Kew.  Hb.(W.L.J.).  Q. 
ocrstediana  Greene,  West  Am.  Oaks,  p.  19,  pi.  10  (1889).  Q.  oerstediana  R.  Br.  Campst,  Ann. 
&  Mag.  Nat.  Hist.  ser.  4,  vol.  7,  p.  2.50  (1871)  doubtless  belongs  here;  the  type  was  collected 
in  Caiion  Creek,  Siskiyou  Mts.,  2,.500  to  4,000  feet;  described  as  "being  always  a  shrub." 
Q.  breiL-cri  Engelmanii  in  Bot.  Cal.  vol.  2,  p.  96   (1880). 

3.  Q.  douglasii  II.  &  A.  Blue  Oak.  Tree  commonly  20  to  60  feet  high, 
typically  with  a  rounded  crown;  trunk  V-;  to  2  (or  sometimes  4)  feet  in 
diameter;  Ijark  white,  shallowly  cheeked  into  small  thin  plates,  only  slightly 
roughened  but  with  the  characteristic  roughness  extending  up  the  limbs  well 
onto  the  branches;  leaves  minutely  pubescent,  bluish  green  above,  pale  beneath, 
1  to  3  inches  long,  %  to  21/2  inches  broad,  mostly  oblong  to  obovate,  entire,  or 
coarsely  and  often  unequally  few-toothed,  or  shallowly  lobed;  staminate 
catkins  about  1  inch  long;  calyx  yellow  or  green,  with  laciniately  cleft  seg- 
ments and  about  9  stamens;  acorns  ripe  in  fir.st  autumn;  cup  4  to  6  lines  broad, 
of  less  diameter  than  the  nut  and  very  shallow,  the  scales  with  small  wart- 
like processes;  nut  %  to  li/o  inches  long,  6  to  10  lines  in  diameter,  dark  or 
light  brown,  oval  in  outline  but  variable,  often  much  swollen  just  below  or  at 
the  middle  or  only  on  one  side,  or  again  narrow  and  tapering  to  apex. 

Dry  or  rocky  foothills:  Sierra  Nevada  between  500  and  2,500  feet;  inner 
North  Cfiast  Ranges  from  the  Vaca  Mts.  north  to  Redding  and  Trinity;  Napa 
and  Mt.  Hood  ranges  north  to  Ukiah  and  Round  Vallej'.  but  not  in  the  high 
ranges  from  \Yillits  north  to  the  Siskiyous;  inner  South  Coast  Ranges  from 
Mt.  Diablo  to  Tehachapi,  west  to  the  San  Antonio  and  Nacimiento  river  valleys 
(where  very  abundant)  and  south  to  the  Sierra  Liebre  and  San  Fernando 
Valley  (the  southern  outposts).  Although  constitutionally  adapted  to  the 
arid  foothills  the  stand  is  very  open  or  scattered;  it  occurs  by  itself  over  long 
stretches  of  country  or  as  an  associate  of  the  Digger  Pine  or  Interior  Live 
Oak.  Also  called  Jack  Oak,  Post  Oak,  Rock  Oak,  Iron  Oak,  and  Douglas  Oak. 
\Yood  inferior,  although  some  trees  furnish  good  timber. 

Refs. — QuERCUS  DOtTGLAsn  Hooker  &  Arnott,  Bot.  Beeehey,  p.  391  (1841),  type  loe.  probably 
South  Coast  Ranges,  first  collected  by  Douglas;  Hooker,  Icon.  vol.  4,  t.  382,  383  (1841)  ;  Jepson, 
Fl.  W.   ^li.l.   Ca).   ],.   142    (1901). 

4.  Q.  engelmannii  Greene.  Mesa  Oak.  Spreading  tree  15  to  40  feet  high, 
with  trunk  i^  to  3  feet  in  diameter;  leaves  blue-green,  oblong,  obtuse,  entire 
or  sometimes  toothed,  %  to  3  inches  long,  but  most  commonly  I14  to  1%  inches 
long,  %  to  1  inch  wide;  acorns  1  or  2  in  a  place,  ripe  in  first  autumn;  cup  % 
inch  broad,  shallow  or  sometimes  bowl-shaped,  with  warty  scales,  enclosing 
nearly  i/>  tlie  nut  which  is  subcylindric,  I/2  inch  long  and  about  as  thick, 
or  1  inch  long,  relatively  less  thick  and  sometimes  acute. 

Low  hills  of  San  Diego  Co..  15  or  20  miles  from  the  sea  (where  it  is  abuiul- 
ant)  to  Oak  Knoll  (near  Los  Angeles)  and  San  Gabriel.     It  ranges  south  into 
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uortlieru  Lower  California.     The  leaves  persist  until  the  appearance  of  the 
new  leaves  in  the  spring,  whence  the  folk  name  "Evergreen  White  Oak." 

Eefs. — QuERCUS  exgelmannii  Greene,  West.  Am.  Oaks,  p.  33,  pi.  15,  figs.  2,  3,  pi.  17; 
Abrams,  Fl.  Los  Angeles,  p.  10.5.     Q.  ohlongifolia  Engelmann  in  Bot.  Cal.  vol.  2,  p.  96  in  part. 

5.  Q.  dumosa  Xntt.  Scrub  Oak.  Shrub.  2  to  8  feet  high,  with  tough  rigid 
branches  and  braiichlets ;  leaves  typically  oblong  to  elliptic  or  roundish,  en- 
tire or  more  commonly  coarsely  and  irregularly  spinose  or  sinuate-lobed  with 
sharply  cut  or  angular  sinuses.  %  to  1  inch  long;  acorns  ripe  in  first  autumn, 
usually  borne  in  clusters  of  2  or  3 ;  cup  shallowly  or  deeply  saucer-shaped, 
5  to  8  lines  broad,  2  to  5  lines  deei?.  often  rusty,  the  scales  tuberculate,  some- 
times so  regularly  so  as  to  suggest  a  quilted  cushion;  nut  oval,  cylindric, 
or  somewhat  conical,  %  to  li/g  inches  long. 

]\rontane  shrub,  an  important  member  of  the  chaparral  communities  in 
Southern  and  Lower  California,  ranging  northward  through  both  the  Coast 
Ranges  and  Sierra  Nevada,  more  or  less  abundant  in  the  middle  and  southerly 
parts  of  those  ranges.  Highly  variable  in  leaf  outline,  texture  and  indenta- 
tion of  margin.  Eciually  eccentric  in  shape  and  size  of  both  nuts  and  cups. 
Stump  sprouts  from  fire-killed  shrubs  also  afford  remarkable  and  interesting- 
series  in  leaf  variability  (W.L.J,  nos.  2699,  2700,  2701,  coll.  in  San  Carlos 
Range).    Type  collected  at  Santa  Barbara  by  Thos.  Nuttall. 

Var.  turbinella  Jepson,  n.  comb.  (Quercus  turbinella  Greene").  Grey  Oak. 
Small  shrub ;  leaves  pale  on  both  surfaces,  glabrous,  finely  reticulated  below, 
oblong  to  broadly  elliptic,  rigid  but  brittle,  spinosely  dentate,  %  to  1  inch 
long;  cups  gray,  rather  shallow,  5  to  7  lines  in  diameter,  their  scales  elcsely 
woven,  puberulent  but  not  at  all  or  scarcely  tuberculate ;  nuts  slender  ovate, 
acute.  5  lines  in  diameter  and  about  1  inch  long,  the  shell  within  cpiite  glabrous. 
- — Inner  South  Coast  Range  from  the  Ranclio  Cantua  (S.  C.  Lillis)  southward 
to  Frazier  Mt.  (R.  S.  Baldwin) ;  Campo,  San  Diego  Co.,  and  neighboring 
Lower  California  (type  loc,  G.  W.  Dunn). 

Var.  alvordiana  Jepson,  n.  comb.  (Quercus  alvordiana  Eastwood). 
Brittle-leap  Oak.  Leaves  thickish,  obscurely  but  seemingly  denselj'  tomen- 
tulose  beneath,  entire  or  irregularly  and  coarsely  serrate,  oblong,  10  to  15  lines 
long:  cup  4  to  7  lines  in  diameter,  2  to  3  lines  deep,  turbinate-cupuliform, 
small  for  the  thickness  of  the  nut,  its  scales  ovate,  acute,  flat  or  only  slightly 
thickened  towards  the  base;  nut  very  long  and  narrow,  1%  inches  long,  lo 
inch  in  diameter  at  widest  part,  tapering  gradually  to  apex. — San  Emigdio 
Caiion,  Coast  Ranges  of  Kern  Co.,  Miss  A.  Eastwood,  November  2.  1894,  type. 
Diagnosis  derived  entirely  from  type  specimen  in  the  California  Academy 
of  Sciences.  The  same  thing  in  excellent  material  sent  by  S.  C.  Lillis  is  found 
in  the  San  Carlos  Range  130  miles  northerly.  In  that  district  it  occurs  at  about 
1,400  feet  altitude,  is  confined  to  a  red  shale,  and  from  a  point  on  the  head- 
waters of  an  easterly  bi-anch  of  Los  Gatos  Creek  in  section  20,  township  19 
south,  range  15  east,  it  extends  northwest  iilong  the  red  shale  baud  of  the 
Cantua  region  for  aliout  18  miles  until  this  formation  dips  into  the  San 
Carlos  Range. 

Refs.— Quercus  dumosa  Nuttall,  Sylva,  vol.  1,  p.  7  (1842).  Q.  turhinella  Greene,  West.  .\m. 
Oaks,  pp.  37  (1889).  59,  t.  27  (1890).  Q.  (dvordiana  Eastwood,  Cal.  Acad.  Sci.  Occ.  Pap. 
no.  9,  p.  48,  pi.  27,  fig.  4  (1905). 

6.  Q.  durata  Jepson  n.  sp.  Leather  Oak.  Low  spreading  shrub  with  rigid 
branches,  2  to  5  feet  high;  foliage  and  braiichlets  closely  woolly  when  young. 
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at  least  iiiiiiutely  so  in  age;  leaves  oval,  dentate  with  equal  or  nearly  equal 
prickly  teeth,  the  upper  surface  convex  with  more  or  less  revolute  margin, 
1  to  1%  inches  long;  cup  8  to  9  lines  broad,  4  to  5  lines  deep,  the  scales 
strongly  tubereulate;  nut  short  thick  cj-lindric,  obtuse,  7  to  9  lines  long. — 
(Frutex  humilis  extendens,  ramis  i-igidis,  2  ^d  5  ped.  alta ;  folia  et  ramula 
juniora  dense  tomentulenta ;  folia  ovala,  dentibus  nuiricatis  fequalibus,  supra 
convexa,  margine  plus  vel  minus  revoluto ;  cupula  poculiforma,  8  ad  9  lin.  in 
diametro,  4  ad  5  lin.  in  alto,  squaniis  tuberculatis ;  glans  cylindrica  brevis 
erassa  obtusa,  7  ad  9  lin.  longa). 

San  Carlos  Range,  2,500  to  5,000  feet,  AV.L..T.  no.  2719.  May.  1907;  S.  C. 
Lillis,  Oct..  1908.  Forms  extensive  pure  thickets  on  the  higher  slopes  and 
summits.  Quercus  dumosa,  which  is  also  abundant  in  the  same  region  but 
chiefly  at  lower  altitudes,  has  lost  by  the  end  of  April  all  its  old  leaves  and  in 
early  May  bears  only  leaves  of  the  new  growth.  Quercus  durata,  at  that 
time,  still  retains  its  old  leaves  and  shows  no  sign  of  new  growth.  Its  leaves 
are  so  hardened  that  even  on  exposed  slopes  the  foliage  seems  insensible  to 
the  extremes  of  both  seasons ;   some  leaves  persist  at  least  two  years. 

Eefs. — Quercus  duk.\t.a.  Jepson.  Probably  Q.  dumosa  var.  bullata  Bngebiiann.  Trans.  St. 
Louis  Aead.  vol.  3,  p.  393  (1877)  as  to  New  Idria  and  perhaps  as  to  other  types  cited. 

7.  Q.  sadleriana  R.  Br.  C'ampst.  Deer  Oak.  Bush,  mostly  2  or  3  but  even 
8  feet  high,  with  several  slender  stems  from  the  base;  leaves  persistent  through 
the  winter  and  until  after  the  new  leaves  appear  in  the  next  summer,  oblong- 
ovate  to  broadly  ovate,  3  to  4i^  inches  long,  the  lateral  nerves  regular  and 
parallel,  prominent  on  the  under  surface  and  ending  in  the  teeth  of  the  margin ; 
stipules  oblauceolate.  i/v.  to  %  inch  long,  fur-like  on  account  of  their  dense 
covering  of  rusty  hairs  and  persisting  as  long  or  even  longer  than  the  leaves; 
staminate  catkins  simple  (rarely  in  clusters  of  2  or  3  on  a  common  pedimcle), 
1  to  2  inches  long ;  calyx-border  hairy  and  much  cleft ;  stamens  varying  from 
5  to  17,  even  on  one  bush;  pistillate  flowers  solitary  in  the  upper  axils  of  the 
shoot ;  acorns  maturing  in  first  autumn ;  cup  cup-sluiped,  thin ;  nut  oval,  about 
%  inch  long. 

High  moiuitains  from  Trinity  Summit,  Humboldt  Co.  (W.L.J,  no.  2033),  to 
Coos  Co.,  Oregon,  forming  extensive  pure  colonies  on  Marble  Mt.,  Klamath 
Range  and  the  Siskiyous.  Shade  tolerant  and  very  common  in  the  White 
Fir  forests.  Browse  shrub,  the  foliage  greedily  favored  by  mules;  acorns 
sweet  and  palatable,  and  eaten  by  deer  and  bear,  whence  the  folk  names 
Deer  Oak  and  Bear  Oak.    Most  restricted  in  range  of  any  Californian  oak. 

Refs. — Quercus  sadleriana  R.  Br.  Campst.,  Ann.  Mag.  Nat.  Hist.  ser.  4,  vol.  7,  p.  249 
(1871).  Type  loc.  Crescent  City  trail  between  Sailors'  Diggings  in  Oregon  and  Smith  River 
in  California,  Bobert  Brown,  Sept.,  1865.  First  collected  by  John  Jeffrey  in  southern  Oregon, 
1852-3   (teste  spni.  in  Herb.  Royal  Botanic  Garden,  Edinl)urgh,   Jf.   L.  J.). 

8.  Q.  tomentella  Engelm.  Island  Oak.  Round-headed  tree  25  to  40  feet 
high ;  leaves  elliptic  to  oblong,  tomentose  or  glabrate  and  light  green  above 
in  age,  strongly  parallel-nerved  beneath,  2  to  31/2  inches  long;  cup  1  to  II/2 
inches  wide,  i/o  to  %  inch  deep,  its  scales  imbedded  in  a  dense  tomentum 
but  the  tips  free ;   nut  subglobose,  bluntish,  1  inch  long. 

Santa  Cruz,  Santa  Rosa,  Santa  Cataliua  and  San  Clemente  islands  of  the 
Santa  Barbara  group;  Guadaloupe  Island  (type  loc).  Strictly  insular.  Sub- 
species of  the  next. 

Refs. — Quercus  tomentella  Engelmann,  Trans.  St.  Louis  Acad.  vol.  3,  p.  393  (1877),  in 
Bot.  Cal.  vol.  2,  p.  97  (1880)  ;  Sargent,  Silva  N.  Am.,  vol.  8,  p.  109,  t.  402  (1895). 
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1).  Q.  chrysolepis  Liehm.  Maul  Oak.  (Fig.  65.)  Tree  eoiimionly  15  to 
CO  tVet  high  or  on  expo.sed  mountain  summits  reduced  to  a  mere  shrub  a  few 
feet  high;  trunk  1  to  5  feet  in  dianu»ter,  tlu?  wliitish  hark  about  ^ {.  inch  thick 
and  fissured  into  narrow  flat,  more  or  h^ss  scaly  ridges;  leaves  thick,  greeu 
above,  yellow  beneath  with  a  fine  fuzz  or  powder,  or  eventually  lead-color 
or  dull  white,  ovate  or  oblong-ovate,  acute  at  apex,  entire,  or  with  entire 
and  toothed  leaves  frequently  found  on  the  same  twig,  commoidy  1  to  2  but 
sometimes  even  4  inches  long;  staminate  catkins  Yj  to  2  inches  long;  calyx 
une<|ually  lobed  ;  stamens  8  to  10;  pistillate  flowers  mostly  sessile  and  solitary, 
or  sometimes  in  slioi-f  spikes;  acorns  maturing  in  second  autumn;  typical  cup 
thick  and  round-edged  with  a  fine  fuzzy  or  felt-like  tomeiitum  concealing  the 
scales,  the  whole  suggesting  a  yellow  turi)an.  but  tliiunish  cujw  and  scanty 
pubescence  not  concealing  the  scales  occur  as  frequently;  nut  ovate,  globose. 
or  cylindric,  rounded  at  apex  or  shar])ly  pointed,  1  to  11/4  inches  long,  %  to 
1  inch  broad. 

Canons,  mountain  slopes  and  plateaus:  Sierra  Nevada,  most  common  be- 
tween 1.500  and  5.000  feet,  but  rouiul  balls  of  Haul  Oak  shrubs  grow  on  the 
talus  ami  walls  of  the  Vosemite,  Tehipite,  Kings,  Kern  and  other  canons  to 
an  altitude  of  5,000  to  it.OOO  feet;  not  on  Mt.  Shasta;  Coast  Ranges  (in  every 
mountain  range  of  this  region),  attaining  its  finest  development  in  Mendocino 
and  Humboldt  cos.,  whoi-e  truly  massive  trees  grow  on  shoulders  of  the  nuiun- 
taiii  slojx's  or  canon  bottoms;  Southern  California,  on  all  the  higher  nuiuntains; 
extends  north  to  southern  Oregon,  south  to  Lowci-  California  and  east  to 
New  Mexico.  Has  a  greater  geographical  range  and  grows  under  greater 
variety  of  conditions  than  any  other  of  our  species  of  this  family.  Occurring 
in  opi'u  stands  ami  usually  as  nuudi  scattered  trees.  Extremely  variable  in 
size,  ai)i)earance  and  foliage  characteristics.  Wood  renuirkable  for  its  strength, 
toughness  ami  close  grain  which  makes  it  suitable  for  mauls,  tool-handles 
and  wagon-parts.  Woodsmen  know  it  as  Spanish  Oak.  Valparaiso  Oak, 
Georgia  Oak.  Florida  Oak,  iron  Oak.  Pin  Oak.  Hickory  Oak.  White  Live  Oak, 
Mountain  Live  Oak.  Drooping  Oak,  Golden  Oak.  Canon  Oak  and  Laurel  Oak. 
The  numerous  folk  names  are  due  to  popular  api)reciatiou  of  its  wood  qualities 
but  also  in  jiart  to  its  variable  form.  The  following  are  some  of  the  extreme 
forms. 

Fornui  grandis  .Icpson  n.  form.  (Fig.  65(1.)  Tall  tree  with  straight  trunk 
and  narrow  crown  GO  to  110  feet  high  ;  cups  6  to  8  lines  broad  and  -i  lines 
deep,  the  scale-tips  not  involved  in  the  dense  close  felt  which  is  scantier  than 
in  the  type;  nuts  oblong.  1  to  IVs  inches  long,  obtusish  or  subacute.- — (Arbor 
alta.  triuico  recto  coma  angusta  60  ad  110  ped.  alta  ;  cupula'  6  ad  8  lin.  lata', 
4  lin.  alta';  apices  s(|uamarum  non  involuti.  densa  artaipie  coacta  qua'  est  minor 
(juam  in  typo;  glaudes  oblonga'  1  ad  li,s  jioll.  lata',  obtusiuscuhe  vel  sub- 
acutii'). — Narrow  North  (*oast  Range  I'afKins.  fine  examples  in  ^lill  Creek  Canon 
near  Ukiah  (W.L.J,  no.  241  (i). 

Forma  pendula  Jepson  n.  form.  iJniad-ci'owned  tree  with  pendulous 
branchlets;  leaves  dblong-lanceolate  to  liroa<lly  lanceolate,  2  to  4  inches  long, 
y^  f<'  1  inch  broatl,  dis|)ose(l  to  be  entire,  deep  shining  green  above. —  (Arbor 
eonui  lata  ranuilis  pendulis;  folia  oblongo-laiu'colata  ad  late  lanceolata,  2  ad 
4  poll,  longa,  Vo  ad  1  poll.  lata.  pleriun(|ue  Integra,  atrovirentia  nitida  supra). — 
Upper  San  Benito  Hi\'er  (W.L,.I.  no.  2705,  May.  1!>07).  Similar  and  prob- 
ably identical  forms  occur  in  El  Dorado  and  Anuidor  cos. 
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Forma  hansenii  .Jcpsoii  n.  loi-in.  (Fif^.  (.ifjo.)  Lowtri'O;  loaves  oval i',  ai'iitc, 
%  l<>  -'•;  inches  loii<;-.  the  nerves  l)el()w  ehieHy  sti-aight,  regular  and  ])arallel; 
nut  eylindrie,  about  10  lines  long,  3  or  4  lines  in  diameter,  set  in  a  tliiek  cup 
of  greater  diameter. —  (Arbor  parva;  folia  ovata  acuta  1%  ad  2y2  poll,  longa; 
iiervi  subtus  plernnii|iie  recti,  regulares  parallelique;  glans  cylindriea  circa 
10  lin.  longa,  3  vel  4  lin.  in  diainetro,  posita  in  crassa  cupula  niaioris  dianietri). 
—Pine  Grovi',  Aiiuuhu-  Co.,  2.300  feet.  Geo.  Hansen,  1905. 

Forma  nana  .lepson  n.  form.  (Fig.  (jr>f.)  Tjow  compactly  branched  siirub; 
h'aves  oblong  or  ovate,  acute,  1  to  \y-_^  inches  long;    cup  shallow,  7  or  8  lines 


I'"l(;.  (io.  QuEBCUS  CHRYSOLEPIS  Licliiii.  II.  lOiiliic  Ii'mT;  I),  toDtlioil  leaf;  ;/,  small  tootluMJ 
leaf  typical  of  stump  sprouts;  c,  acorn  willi  liirhan-likc  eiip.  (/,  Forma  grandis 
Jcpson,  acorii.  < ,  Koniia  HANSExn  .lopsoii,  .•n'orn.  /',  Forma  nana  Jepson,  leaf. 
iiat.   size. 

broad;  nut  tliick,  ovate,  blunt,  ^  t'>  1  ii"'li  long. —  (Frutex  humilis  dense 
ramosus;  folia  oblonga  vel  ovata,  acuta.  1  ad  lYj  poll,  longa;  cupula  brevis 
7  vel  S  lin.  lata  ;  glaiis  crassa  ovata  obtusa,  •'4  ad  1  pull,  longa). — ^It.  St.  Ib'lena. 
summit,  W.Ij.-J. 

Refs. — QUERCUS  cuRVSOLEi'is  Liebmann,  Dansk.  Vidensk.  Selsk.  ForhaiuU.  18.54,  ]>.  IT.'i, 
type  from  mountains  near  (larmol,  llartifcn;  .lepson,  Fl.  W.  Mid.  Cal.  143  (1001).  y. 
obtoiigifolia  K.  Br.  Campst,  Ann.  &  Mag.  Nat.  Hist.  ser.  4,  vol.  7,  p.  2.52  (1871),  not  Engcl- 
niann,  teste  W.L..J.  While  none  of  Robert  Brown's  oak  specimens  were  found  by  the  writer 
eitlier  at  J'Idinburgh  or  Kcw  herbaria,  Hrowu  ticketed  a  .Jetl'rey  specimen  of  Q.  chry.solepis 
at    Kdinburgh    as    "  oblongifolia   Torr. " 

in.  Q.  vaccinifolia  Kell.  HiicKLionioRiiv  Oak.  Shrub,  prostrate  or  erect 
and  2  to  G  feet  high,  the  slender  pli;d>le  branchlets  in  tufts  at  to])  of  stems, 
simulating   the   habit   of   a   hiicUleljerry ;    leaves   oblong-ovate,   mostly    olitiisish 
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or  only  sub-acute,  commonly  entire,  pale  green  above,  often  tan-color  beneath, 
mostly  34  to  1%  inches  long  or  less;  stamens  6  to  11;  acorns  small;  cup 
broadly  turbinate  or  shallowly  bowl-shaped,  thinnish,  not  fulvous-tomentose 
but  merely  pubescent,  3  to  4  lines  broad;  nut  globose-ovate,  rather  abruptly 
drawn  down  to  a  sharp  point,  4  to  6  lines  long.  4  to  5  lines  broad. 

Sierra  Nevada,  exposed  summits  and  slopes  6,000  to  9.000  feet;  high  North 
Coast  Eanges  from  the  Trinity  Mts.  northwesterly  to  the  lOamath  Range, 
Marble  Mt.  and  the  Siskiyous.  Commonly  forming  extensive  thickets  and 
valuable  as  a  protective  cover  against  destructive  runoff. 

Eefs. — QuERCUS  vaccinifolia  Kellogg,  Proc.  Cal.  Acad.  vol.  1,  p.  96  (183.5)  ;  Merriam,  Biol. 
Sur.  Mt.  Shasta,  p.  142  (1899).  Q.  chri/solepis  var.  vaccinifolia  Engelmann,  Trans.  St.  Louis 
Acad.  vol.  3,  p.  393  (1S77),  in  Bot.  Cal.  vol.  2,  p.  97  (1880).  Commonly  regarded  as  a  variety 
of  the  preceding  species  but  well-enough  defined  geographically  and  taxonomically  to  be  taken 
as  a  convenient  subspecies. 

11.  Q.  palmeri  Engelm.  Palmer  Oak.  Rigidly  branched  shrub  5  to  15 
feet  high ;  leaves  roundish  ovate  to  orbicular,  wavy-spinose,  undulate,  cori- 
aceous and  stiff,  olivaceous  above,  pale  or  whitish  beneath,  1/0  to  IV2  inches 
long,  when  young  sparingly  pubescent  on  the  upper  surface  and  with  a 
dense  but  thin  yellowish  or  later  white  felt  on  the  lower  surface ;  cup  thinnish, 
subtm-binate  but  shallow,  rusty  on  outside,  densely  silky  on  inside,  5  to  7 
lines  broad,  3  to  5  lines  deep ;  nut  ovate,  1  inch  long,  the  shell  densely  woolly 
within;    cotyledons  purple,  separable. 

San  Jacinto  Range  (Vandeventers  Ranch)  to  San  Diego  Co.  (Larkens  Sta- 
tion) and  southward  a  short  distance  over  the  border  of  Lower  California. 
A  subspecies  of  Q.  chrysolepis. 

Befs. — QuERCUS  PALMERI  Engelmann,  Trans.  St.  Louis  Acad.  vol.  3,  p.  393  (1877)  ;  type  loc. 
"mountains  80  miles  east  of  San  Diego,"  Dr.  Echo.  Palmer;  Bot.  Cal.  vol.  2,  p.  97  (1880). 
Q.  chrysolepis  var.  palmeri  Engelmann,  Bot.  Cal.  1.  c.  as  synonym. 

12.  Q.  agrifolia  Nee.  Coast  Lht;  Oak.  Low  broad  trees,  usually  20  to 
35  feet  high,  but  even  60  or  70  feet  high,  the  short  trunk  1  to  4  feet  in  diam- 
eter, parting  into  erect  limbs  or  more  commonly  into  crooked  widely  spreading 
branches  whose  extremities  often  touch  or  even  trail  the  ground ;  bark  smooth 
and  beecli-like,  or  sometimes  fissured,  dark  brown  or  gray  on  the  surface,  red- 
dish or  pink  inside,  very  brittle  when  fresh,  1  to  214  inches  thick;  leaves 
roundish,  elliptic,  sometimes  ovate  or  oblong,  usually  with  si^iue-tipped  teeth 
or  entire,  commonl.y  1  or  2  inches  long  but  varying  from  i^-o  to  4  inches, 
usually  convex  above;  staminate  catkins  1  to  II/2  inches  long,  deep  red;  sta- 
mens 4  to  8;  pistillate  tlowers  with  acorns  1  in  a  place  or  in  clusters  of  2  to 
5,  maturing  in  the  first  autumn:  cup  broadly  turbinate.  4  to  7  lines  deep, 
embracing  the  base  of  the  nut ;  nut  usualh'  slender  ovate,  1  to  li 4  inches  long, 
5  to  7  lines  thick. 

Valleys  and  hill  slopes :  North  Coast  Ranges  from  Cloverdale,  Napa  Valley 
and  Suisun  Valley  (W.L.J,  no.  3075)  to  Marin  Co.;  Oakland  Hills  and  Mt. 
Diablo  through  all  the  South  Coast  Ranges  to  Lower  California ;  in  Southern 
California  from  the  coast  east  to  the  San  Jacinto  Range  at  4,000  feet.  Abund- 
ant in  the  Santa  Clara,  Gilroy,  Salinas  and  numerous  other  Coast  Range 
valleys  southward,  often  growing  by  itself  and  forming  beautiful  open  groves 
on  the  valley  floors.     Wood  used  for  fuel  and  the  bark  for  tanning. 

Eefs. — QUERCUS  AcjRiKOLiA  Nee,  An.  Cien.  Nat.  vol.  3,  p.  271  (1801),  type  loc.  Monterey; 
Greene,  Erythea,  vol.  2,  p.  44  (1894);  Jejison,  Erythea,  vol.  7,  p.  131  (1899),  Fl.  W.  Mid. 
Cal.  p.  143  (1901). 
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13.  Q.  wislizenii  DC.  Interior  Live  Oak.  Round-headed  tree  most  com- 
monly 30  to  75  feet  high;  trunk  1  to  3  feet  in  diameter  with  a  thick  brittle 
bark  which  is  very  smooth  or  sometimes  roughly  fissured ;  leaves  typically 
oblong  (varying  to  elliptic,  ovate  or  ovate-lanceolate),  either  tapering  to 
apex  or  rounded.  1  to  21/2  (or  4%)  inches  long,  glabrous,  green  and  shining 
above,  pale  yellowish  green  below,  the  margin  entire  or  spiny-toothed;  stami- 
uate  catkins  2  to  3  inches  long,  sometimes  borne  in  great  profusion.  30  to  40 
from  a  cluster  of  terminal  buds ;  calyx-lobes  4  or  5,  hairy  pubescent ;  stamens 
4  to  8;  acorns  ripe  in  second  autumn,  borne  in  clusters  of  2  or  3  or  singly: 
cup  deeply  cup-shaped  to  hemispherical,  embracing  14  to  i/^  the  nut.  6  or  7 
lines  broad,  its  scales  thin,  red-brown;  nut  cylindric  and  tapering  to  the  apex 
or  conical,  often  longitudinally  banded  with  dark  lines  converging  at  the 
summit,  I14  to  1%  inches  long. 

Foothills  and  valleys  from  Shasta  Co.  and  Lassen  Peak,  southward  in  the 
Sierra  Nevada,  Sacramento  and  San  Joaquin  valleys  to  Fort  Tejon;  North 
Coast  Ranges  from  Twin  Sisters  Peak  and  the  Vaca  Mts.  north  along  the  inner 
range  to  Cottonwood  Creek  (Tehama  Co.)  and  west  to  LTkiah  Valley;  also 
Kidder  Creek.  Siskiyou  Co.,  ace.  Geo.  D.  Butler.  Attains  its  best  development 
on  the  east  side  of  the  Great  Valle.y  where  it  is  scattered  singly  or  in  small 
clusters  along  the  fertile  benches  of  the  American,  Mokelumne,  Tuolumne  and 
other  rivers :  the  large  dense  crowns,  as  if  like  great  globes  resting  on  the 
ground  witli  a  segment  cut  off  the  lower  side,  evoke  the  admiring  interest  of 
the  traveler. 

Forma  extima  Jepsou  n.  form.  Acorns  remarkably  small  but  uniform ; 
cup  3  or  4  lines  deep;  nut  8  or  9  lines  long,  3  lines  thick. — (Glandes  parva? 
notabiliter  sed  constantes ;  cuj^ula  3  ad  4  lin.  in  altitudine ;  glans  8  vel  9  lin. 
longa,  3  lin.  in  diametro). — Kaweah  River  basin,  4.000  feet  altitude,  Walter  Frj'. 

Var.  frutescens  Engelm.  Intricately  and  stiffly  branched  shrub  3  to  7  feet 
liigli  with  small  leathery  leaves. — High  mountain  summits  of  the  Coast  Ranges 
(1^000  to  4,000  feet):  The  Terraces  near  Ukiah  (W.L.J,  no.  2243),  Elk  Mt. 
and  IMt.  Konokti  (Lake  Co.),  Yaca  Mts.,  Mt.  St.  Helena,  Mt.  Tamalpais,  Mt. 
Diablo,  Mt.  Hamilton  and  Santa  Cruz  Mts. ;  southward  to  the  Sierra  iladre, 
San  Bernardino  and  San  Jacinto  ranges  in  Southern  California  at  5,000  to 
7,000  feet  altitude. 

Refs. — QuERCUS  wislizenii  A.  DeCandolle,  Prodr.  vol.  16,  pt.  2,  p.  67  (1S67),  t\-pe  loc. 
American  River.  Dr.  F.  A.  Wislizenivs ;  Jepson,  Fl.  W.  Mid.  Cal.  p.  144   (1901). 

14.  Q.  kelloggii  Newb.  Californlv  Black  Oak.  Graceful  tree,  commonly 
30  to  85  feet  high,  with  trunk  1  to  4i/o  feet  in  diameter  and  mostly  erect  or 
ascending  main  branches;  bark  black  or  dark,  on  old  trunks  deepl.y  checked 
into  small  plates ;  leaves  deeply  and  mostly  sinuately  parted  with  about  3  lobes 
on  each  side  ending  in  1  to  3  or  more  coar.se  bristle-tipped  teeth,  lustrous 
green  above,  lighter  beneath,  often  white  with  a  fine  tomentum  when  young, 
4  to  10  inches  long  and  214  to  6  inches  wide;  staminate  catkins  II/2  to  3  inches 
long ;  calyx  with  4  or  5  scarious  lobes,  stamens  5  to  9 ;  pistillate  flowers  borne 
singly  or  2  to  7  on  a  peduncle  3  to  8  lines  long;  acorns  ripe  in  the  second 
autumn  (early  in  the  second  summer  nuts  completely  covered  by  the  cups, 
forming  globose  knobs  about  i/o  inch  in  diameter)  ;  cup  large,  %  to  1  inch 
deep,  %  to  li^-g  inches  broad,  covered  with  thin  scales  which  have  a  mem- 
branous and  sometimes  ragged  margin :  nut  t.^iiically  oblong  in  outline,  very 
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rounded  at  apex,  1  to  I14  inches  long  and  %  inch  broad,  covered  at  first  with 
a  fine  fuzz  and  deeply  set  in  a  brown  cup. 

Valleys,  mountain  ridges  and  swales:  Sierra  Nevada,  chiefly  between  1,500 
and  4.500  feet  at  the  north  and  3.500  to  6,500  feet  at  the  south,  either  as 
scattered  trees  or  in  considerable  groves  near  the  lower  limits  of  Yellow  Pine ; 
Coast  Ranges,  widely  distributed  both  in  the  foothills  and  higher  mountains, 
associated  with  iladrona.  Blue  Oak,  Oregon  Oak,  Yellow  Pine  or  Tan  Oak, 
but  not  found  in  the  Redwood  Belt;  Southern  California,  on  all  the  higher 
ranges  as  far  as  the  Cuyamaea  Mts. ;  extends  north  to  central  Oregon.  Ex- 
treme altitudinal  range  (in  central  California)  200  to  8,000  feet.  Next  to 
Maul  Oak  it  is  more  widely  distributed  than  any  other  oak  in  the  State.  It 
attains  its  best  development  in  rich  deep  soil  of  ridge  sunniiits  of  central  and 
eastern  Mendocino  and  Humlioldt  cos.,  where  truly  splendid  groves  are  found. 
Near  Saratoga,  Santa  Clara  Co.,  is  a  locally  famous  individual,  almost  perfectly 
symmetrical,  88  feet  tall,  the  crown  with  a  spread  of  about  90  feet,  its  branches 
sweeping  nearly  to  the  ground  throughout  its  circumference :  the  trunk  at  4  feet 
from  the  groTind  is  5  feet  in  diameter.  AVood  of  Black  Oak  is  pale  red,  fine- 
grained, brittle.    Also  called  Kellogg  Oak. 

Eefs. — QuERCUS  kelloggii  Newberry,  Pac.  R.  Rep.  vol.  (!,  pp.  28,  S9,  fig.  6  (1857).  Q. 
tinctoria  var.  californica  Torrey,  Pac.  R.  Rep.  vol.  4,  pt.  5,  p.  138  (18.56).  Q.  californka 
Cooper,  Smithsonian  Rep.  1858,  p.  261   (1859);  Jepson,  Fl.  AV.  Mid.  Cal.  p.  144   (1901). 

Q.  jiOREiHTS  Kellogg.  Tree  25  to  50  feet  high;  leaves  oblong  to  elliptic,  21/-; 
to  4  inches  long,  sinuately  but  rather  shallowly  lobed,  the  lobes  pointing  up- 
ward and  spinose-tipped ;  cups  similar  to  those  of  Q.  wislizenii  or  more  cup- 
shaped;  nuts  cylindric,  about  1  inch  long,  6  or  7  lines  thick,  minutely  pubes- 
cent.— Occasional  throughout  the  Sierra  Nevada,  2,500  to  5,000  feet;  Napa 
Range;  JMayacamas  Range;  seaward  Coast  Range  from  Walker  Valley  to  ^Mt. 
Tamalpais.  Here  considered  as  a  hybrid  between  Q.  kelloggii  and  Q.  wislizenii. 
(Q.  morehus  Kellogg,  Proc.  Cal.  Acad.  vol.  2,  p.  36. — 1863;  Greene,  West  Am. 
Oaks.  pp.  3.  79.  t.  2,-1889:   Sndworth.  Trees  Pac.  Slope,  p.  311.— 1908). 

2.    PASANIA  iliq.    Tan  Oak. 

Trees  or  shrubs  with  evergreen  leaves  and  erect  catkins.  Staminate  flowers 
one  in  a  place,  densely  disposed  in  elongated  simple  erect  catkins;  stamens 
8  to  10,  four  times  as  long  as  the  5-parted  calyx.  Pistillate  flowers  1  in  an 
involucre,  the  involucres  few  at  the  base  of  some  of  the  staminate  catkins; 
calyx  often  with  rudimentary  stamens;  ovary  3-celled.  Fruit  an  acorn,  the 
cup  with  slender  spreading  scales. — Pasania  (native  name  of  one  of  the  species 
in  Java),  a  genus  ecpially  related  to  Quercus  (the  oaks)  and  Castanea  (the 
chestnuts),  is  represented  by  one  species  in  California  and  Oregon  and  by 
nearly  one  hundred  in  southern  Asia  and  the  Malay  Archipelago.  Both 
Quercus  and  Castanea  are  ancient  types  geologically  and  Pasania  is  of  great 
interest  as  a  connecting  genus  which  has  also  survived  to  the  present  day. 

1.  P.  densiflora  Oerst.  Tan  Oak.  Forest  tree  commonly  40  to  100  but  even 
150  feet  high,  the  trunk  1  to  4  feet  in  diameter,  clear  of  branches  for  15  to  70 
feet  and  running  through  to  the  sunnnit  of  the  cone-like  crown;  bark  on  young 
trunks  white-mottled,  on  old  trunks  brown,  red  inside,  snioothish  on  the  sur- 
face or  roughly  checked  into  small  plates;  leaves  oblong  to  elliptic-oblong, 
2  to  5  inches  long,  1  to  2  inches  wide,  densely  whitish,  tomentose  when  yoiuig, 
the  lateral  nerves  parallel,  very  conspicuous  on  the  under  side  and  ending  in 
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the  teeth  of  the  margin  or  the  margin  sometimes  entire;  catkins  scattered 
singly  in  the  axils  of  the  leafy  shoot  of  the  season,  or  congested  on  several 
shoi't  subterminal  leafless  shoots  and  thus  making  a  dense  cluster  of  25  or  50; 
catkins  either  wholly  staminate  or  with  a  few  pistillate  flowers  towards  the 
base,  erect,  very  tomentose,  3  to  5  inches  long;  staminate  flowers  consisting 
of  about  10  stamens,  3  or  -4  times  as  long  as  the  woolly  usually  5-lobed  calyx ; 
pistillate  flower  with  an  inferior  ovary,  3  styles  and  a  few  rudimentary  sta- 
mens; acorns  maturing  at  the  end  of  the  second  season;  eup  shallow  or  almost 
flat,  %  to  IVs  inches  in  diameter,  covered  with  narrowly  linear  or  subulate 
spreading  scales;  nut  oval,  varying  to  subglobose  or  subcylindric,  %  to  I14 
inches  long,  the  shell  densely  tomentose  within,  at  first  finely  tomentose 
without. 

Outer  North  Coast  Range,  sea-level  to  5,000  feet,  associated  with  the  Red- 
wood but  attaining  its  best  development  on  the  eastern  margin  of  the  Redwood 
Belt  in  Mendocino  and  Humboldt  cos.,  ranging  east  to  Cobb  Mt.  and  the  Napa 
Range  and  south  to  llarin  Co.,  Santa  Cruz,  Santa  Lucia  and  Santa  Inez  mts., 
as  far  south  as  the  vicinity  of  Nordhoft".  Lower  Klamath  River  through  Del 
Norte  and  western  Siskiyou  into  Oregon  as  far  as  the  Umpqua  River.  Sierra 
Nevada  in  scattered  localities  from  Lassen  Peak  to  Devil's  Gulch,  ]\Iariposa 
Co.  Highly  valued  for  its  bark  which  is  used  in  large  quantities  by  the  Cali- 
fornia tanneries.  After  the  tree  is  stripped  of  bark,  about  90.000  trunks  10 
to  110  feet  long  and  i/o  to  4  feet  in  diameter  are  left  to  rot  on  the  ground 
annually.  Commercial  utilization  of  the  wood  is  a  problem  needing  immediate 
solution. 

Forma  lanceolata  Jepson  n.  form.  Leaves  lanceolate,  entire  or  with  few 
small  teeth,  2I/2  to  SYo  inches  long. —  (Arbor  alta,  folia  lanceolata  Integra  vel 
dentibus  parvibus,  1%  ad  3^^  poll,  longa).- — Central  Mendocino,  W.L.J.  no. 
2234 ;    South  Fork  Smith  River,  no.  2887. 

Var.  echinoides  Sargent.  Scrub  Tan  Oak.  Low  or  spreading  shrub  1  to  10 
feet  high ;  leaves  thick,  entire,  1  to  2  inches  long,  %  to  %  inch  wide,  the 
nerves  often  inconspieuoiis ;  acorns  1  to  4  in  a  place;  cups  very  bur-like,  the 
subulate  or  filiform  scales  recurving ;  nuts  roundish,  small,  very  shortly  pointed. 
— About  Jit.  Shasta,  westward  to  the  Klamath  Range  and  through  the  Sis- 
kiyous  to  southern  Oregon ;  abundant  in  the  Shelley  Creek  region  of  Del 
Norte  Co.  (W.L.J,  no.  2910). 

Refs. — Pasania  densiflora  Oersted,  Vidensk.  jredd.  For.  K.iobenh.  p.  83   (1866).     Quercus 
dcMiflura   Hooker   &   Arnott,   Bot.   Beechey,   p.   391    (1841);    Hooker,    Icon.   t.   380    (1841); 
Engelmann  in  Bot.  Cal.  vol.  2,  p.  99  (1880)  ;  Jepson,  Fl,  W.  Mid.  Cal.  p.  144  (1901).     Var.  • 
ECHINOIDES  Sargent,  Silva  N.  Am.  vol.  8,  p.  183   (1895).     Q.  echinoides  E.  Br.  Campst.,  Ann. 
&  Mag.  Nat.  Hist.  ser.  4,  vol.  7,  p.  251    (1871). 

3.  CASTANOPSIS  Spach.  Chinquapin. 
Trees  or  shrubs  with  evergreen  leaves  and  branchlets  lengthening  by  a  ter- 
minal bud.  Catkins  slender,  erect.  Staminate  flowers  in  clusters  of  3,  diis- 
posed  oil  elongated,  sometimes  branching  catkins ;  calyx  5  -  or  6-parted ;  sta- 
mens 6  to  12 ;  ovary  rudiment  present.  Pistillate  flowers  1  to  3  in  an  involucre, 
the  involucres  on  shorter  catkins  or  sometimes  scattered  at  the  base  of  the 
staminate  catkins;  calyx  6-cleft  with  abortive  stamens  on  its  lobes;  ovary 
3-celled  with  2  ovules  in  each  cell;  styles  3.  Fruit  maturing  in  the  second 
season,  the  spiny  involucre  enclosing  1  to  3  nuts.  Nuts  ovoid  or  globose,  more 
or  less  angled,  usually  1-seeded. — Two  species  on  the  Pacific  Coast  of  North 


364  PAGACEAE 

America  and  about  25  in  southeastern  Asia.     (Greek  kastauea,  chestnut,  and 
opsis,  resemblance.) 

1.  C.  chrysophylla  A.  DC.  Gunt  Chinquapin.  Singular  forest  tree  15 
to  115  feet  liigh.  the  unbranched  shaft  clear  of  branches  for  about  one-half 
its  height ;  brandies  short,  forming  a  narrow  crown  rounded  at  sunnnit  or  in 
age  more  or  less  broken ;  trunk  2  to  6  feet  in  diameter ;  bark  fibrous,  3  inches 
thick,  reddish  in  color  but  brown  or  dull  gray  on  the  surface  and  separated 
by  deep  furrows  into  heavy  rounded  ridges  which  are  sparingly  confluent; 
leaves  oblong,  tapering  to  base  and  also  to  the  apex  (often  abruptly  long- 
pointed  V  entire,  dark  green  on  the  upper  surface,  at  first  golden  with  a  fine 
tomentum  below,  later  light  olive-yellow,  21/2  to  6  inches  long,  %  to  1% 
inches  Avide,  nerves  straightish,  forking  well  inside  the  margin ;  catkins  in  more 
or  less  panicled  clusters  at  the  ends  of  the  branches;  staminate  catkins  simple 
or  branching,  1  to  4  inches  long,  the  flowers  in  clusters  of  3  to  5.  subtended 
by  minute  bracts;  stamens  6  to  10,  much  surpassing  the  calyx;  pistillate 
flowers  1  to  3  in  an  involucre,  the  involucres  borne  in  shorter  catkins  or  some- 
times at  the  base  of  the  staminate  catkin;  burs  spiny,  chestnut-like,  irregu- 
larly 4-valved.  containing  1  or  sometimes  2  subtriangular  nuts  1  or  5  lines 
long  with  hard  shell  and  sweet  kernel. 

Eidges  in  the  Redwood  Belt  of  Mendocino  and  Humboldt  cos.  and  far 
northward  to  the  Coast  Ranges  and  Cascades  of  Oregon  and  Washington. 
Attains  its  greatest  size  in  central  and  southern  Mendocino  (Willits,  "W.L.J. 
no.  2112,  Sherwood,  no.  2195),  where  trees  70  to  115  feet  high  and  2  to  6  feet 
in  diameter  are  scattered  at  rather  long  intervals  through  the  forest. 

Var.  minor  A.  DC.  Golden  Chinquapin.  Shrub  2  to  15  feet  high ;  leaves 
2  to  3  inches  long,  very  golden  beneath,  often  trough-shaped  above;  catkins 
profuse.— Monterey  (AV.L.J.  no.  2992),  Santa  Cruz  Mts.  (type  loc).  Mt.  Tam- 
alpais,  Mendocino  \\niite  Plains  and  northward  to  the  south  fork  of  the  Salmon 
River,  passing  into  the  species. 

Kefs. — C'ASTAXOP.sis  CHRYSOPHYLLA  A.  DeCandolle  in  Seeman's  Jour.  Bot.  vol.  1,  p.  1S2 
(1863),  Prodr.  vol.  16,  pt.  2,  p.  109  (1864)  ;  Watson,  Bot.  Cal.  vol.  2,  p.  100  (1880)  in  part; 
Sargent,  Silva  X.  Am.  vol.  9,  p.  3  (1896)  in  part.  Castanea  chrysophylla  Douglas,  in  Hook. 
Fl.  Bor.  Am.  vol.  2,  p.  1.59  (1853),  Comp.  Bot.  Mag.  vol.  2,  p.  127  (1836),  type  loc.  Oregon 
Cascades  near  Grand  Bapids  of  the  Columbia  River,  Douglas;  Jepson,  Fl.  W.  Mid.  Cal. 
p.  145  (1901)  in  part.  Var.  minor  Bentham,  PI.  Hartw.  p.  337  (1857);  DeCandolle  sub 
Castanopsis  chrysophylla,  Prodr.  vol.  16,  pt.  2,  p.   110    (1864). 

2.  C.  sempervirens  Dudley.  Bush  Chinquapin.  Spreading  shrub  1  to  8 
feet  high  with  smooth  brown  bark;  leaves  oblong,  acutish  at  base,  acute  or 
obtuse  at  apex,  or  sometimes  tapering  upwards  from  near  the  base  and  there- 
fore lanceolate-oblong,  li/o  to  3  inches  long  and  5  to  11  lines  broad;  catkins 
simple,  5  to  20  in  a  rather  dense  terminal  cluster,  1  to  11,2  inches  long,  the 
upper  with  pistillate  flowers  at  the  base ;  stamens  varying  from  10  to  17,  rarely 
as  few  as  8:  styles  3,  light  brown,  clavate. 

High  rocky  or  gravelly  mountain  summits  or  slopes:  Sierra  Nevada,  chiefly 
between  3,000  and  6,000  feet:  Coast  Ranges,  1,500  to  4,000  feet,  as  on  the 
Vaca  Mts.,  Mt.  St.  Helena,  Oakland  Hills,  jMt.  Diablo  and  Santa  Lucia  Mts.; 
Southern  California,  abundant  on  Sierra  Madre,  San  Bernardino  and  San 
Jacinto  ranges,  8,500  to  10,000  feet. 

Eefs.— Castanopsis  sempervirens  Dudley  in  Merriam,  Biol.  Siir.  Mt.  Shasta,  p.  142  (1899). 
Castanea  sempcriirciis  Kellogg,  Proc.  Cal.  Acad.  vol.  1,  p.  71  (1855),  type  loc.  vicinity  of 
Mariposa,  Col.  L.  Hansom.  C.  chrysophylla  Jepson,  Fl.  W.  Mid.  Cal.  p.  145  (1901)  in  great 
part. 
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JUGLANDACEAE.  Walnut  Family. 
Deciduous  trees  with  alternate  pinnate  leaves  and  no  stipules.  Stamens 
and  pistils  in  different  flowers  on  the  same  tree,  both  sorts  without  petals. 
Stamiuate  flowers  borne  in  lateral  pendulous  catkins  on  last  season's  wood. 
Pistillate  flowers  terminal  on  the  new  wood,  1  to  several  in  a  cluster.  Ovary 
inferior;  styles  2.  stigmatic  along  the  inside.  Fruit  an  incompletely  partitioned 
nut  containing  a  single  oily  seed  and  covered  by  a  green  and  fleshy  or.  when 
fully  ripe,  a  dry  brown  or  black  husk. — Six  genera,  widely  disti'ibuted.  The 
genus  Carya  of  the  Eastern  United  States  is  well  repi-esented  by  the  hickories, 
pignuts  and  pecans,  some  of  which  are  cultivated  in  California. 

1.     JUGLANS    T..      Walnut. 

Bark  strong-scented.  Brauchlets  hollow,  divided  into  little  ehamliers  by 
pithy  partitions.  Buds  nearly  naked.  Stamiiuite  flower  vvdth  an  irreuiilarly 
3  to  6-lobed  calyx  and  numerous  stamens.  Pistillate  flower  with  a  -t-lobed 
calyx  adherent  to  the  ovary.  Seed  so  lobed  as  to  fit  the  irregularities  of  the 
nut. — Ten  species  widely  distributed.  Four  species  in  the  United  States,  two 
in  the  east,  a  third,  J.  rupestris  Engelm.,  occurs  from  Texas  to  Arizona.  J. 
regia  L.,  Persian  or  English  Walnut,  is  extensively  cultivated  in  California. 
(Name  from  Jovis  and  glans,  the  nut  of  Jove.) 

1.  J.  calif ornica  Wats.  Californl\  Walnut.  Tree,  or  sometimes  a  small 
shrub,  1()  to  .jO  feet  high,  the  trunk  with  roughish  nearly  black  bark:  leaves 
pinnately  compound,  6  to  13  inches  long;  leaflets  11  to  19,  oblong-lanceolate, 
serrate,  ly^  to  4  inches  long;  stamiuate  catkins  2  to  4  inches  long,  each 
flower  with  20  to  26  stamens;  fruit  globose,  %  to  11/4  inches  in  diameter;  nut 
hard,  covered  with  a  dry  brown  or  in  age  black  husk  which  does  not  separate 
from  the  shell  or  only  in  an  irregular  or  partial  manner,  almost  smooth,  but 
marked  with  a  few  shallow  longitudinal  grooves. 

Dry  hillsides  and  valley  washes:  Santa  Barbara  National  Forest,  Ojai 
Valley  to  caiion  south  of  Saugus,  Newberry  Park  and  Santa  iloniea.  thence 
along  the  Sierra  iladre  and  San  Bernardino  foothills  as  far  east  as  San  Ber- 
nardino and  south  to  the  Brea  Caiion  in  the  Sierra  Santa  Ana  (southernmost 
locality).  The  trunk  commonly  branches  near  or  at  the  ground  and  the  in- 
dividuals assume  a  shrub-like  habit;  even  though  they  may  grow  to  very 
considerable  size  the  rounded  shrub-like  habit  generally  persists.  Used  with 
us  as  a  stock  graft  for  the  hortieiiltural  propagation  of  the  English  Walniit. 

Var.  hindsii  Jepson.  Tree  40  to  75  feet  high ;  trimk  straight  without 
branches  up  to  10  to  25  feet,  1  to  5  feet  in  diameter;  leaflets  mostly  lanceolate 
and  acuminate,  occasionally  oblong-lanceolate,  2  to  3  inches  long.  i/.  to  1  inch 
wide;  fruit  1^4  to  2  inches  in  diameter. —  (Arbor  40  ad  75  ped.  alta ;  truncus 
rectus  sine  ramis  usque  ad  10-25  ped..  1  ad  5  ped.  in  diametro;  foliola  pler- 
umciue  lanceolata  et  acuminata,  interdum  oblongo-lanceolata,  2  ad  3  poll, 
longa,  1/2  ad  1  poll,  lata;  iructus  IVi  at^  2  poll,  in  diametro). — Walnut  Creek 
and  Lafayette  Creek,  Contra  Costa  Co. ;  Lower  Sacramento  River  near  Walnut 
Grove;  Napa  Range,  east  slope  near  Wooden  Valley.  These  northern  trees 
were  introduced  by  the  native  tribes  in  trading  with  the  Indians  of  Southern 
California  and  are  invariably  found  about  ancient  village  sites. 

Eefs. — JuGLANS  c.\LiFOR>ciCA  Watson,  Proc.  Am.  Acad.  vol.  10,  p.  349  (187.5)  ;  'Watson,  Bot. 
Cal.  vol.  2,  p.  93  (1880),  as  to  California  trees;  Jepson,  Fl.  W.  Mid.  Cal.  p.  146  (1901),  Bull. 
S.  Cal.  Acad.  vol.  7,  p.  23  (1908).  J.  rupestris  Torrey,  Bot.  Jlex.  Bound,  p.  205  (1859), 
in  part;    Parish,  Zoe,  vol.  4,  p.  345    (1894). 
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MYRICACEAE.  Sweet-gale  Family. 
Shrubs  or  small  trees.  Leaves  fragrant,  alternate,  simple,  resinous-dotted. 
without  stipules.  Flowers  in  oblong  or  cylindrical  catkins,  unisexual,  solitary 
and  sessile  in  the  axils  of  sealj'  bracts;  perianth  none.  Staminate  floAver 
with  4  to  16  stamens,  the  braetlets  usually  2;  pistillate  flower  surroimded  at 
base  by  2  to  4  small  scales  or  braetlets:  ovary  1-celled,  1-ovuled;  stigmas  2. 
filiform,  sessile.     Fruit  a  nutlet.     Seed  without  endosperm. 

1.     MYRICA   L.      Wax   Myrtle. 
The  only   genus. — ^lostly   tropical,   about  30  species.      (Greek   murike.  the 
ancient  name  of  the  Tamarisk.) 

Evergreen  monceeious  shrub;    stamens  7  to  Ifi,  longer  than  the  bracts;    fruit  waxy,  berry-like. 

1.       M.    californica. 

Deciduous    ilioecious   shrub;    stamens   3    or    4,   shorter   than    bracts;    fruit    a    minute    glabrous 

nutlet    -■     If-    hartwegi. 

1.  M.  californica  Cham.  Wax  IMyrtle.  Thickly  branched  evergreen  shrub 
or  small  tree,  S  to  25  feet  high ;  leaves  thick,  dark  green,  glossy,  oblong,  or 
oblanceolate-oblong,  tapering  above  to  an  acute  apex,  narrowed  below  to  a 
petiole,  2%  to  5  inches  long,  remotely  serrate  or  almost  entire;  flowers  mon- 
ceeious; pistillate  catkins  in  the  axils  of  the  upper  leaves,  3  to  5  lines  long; 
.staminate  catkins  below,  sometimes  as  much  as  1  inch  long;  androgynous 
catkins  often  occur  between,  with  the  staminate  flowers  at  base;  staminate 
flower  consisting  of  7  to  16  .stamens,  united  by  their  filaments  into  a  cluster 
longer  than  the  bract ;  ovary  ovate,  stigmas  bright-red,  exserted ;  fruit  globose, 
brownish  purple,  covered  with  a  coat  of  whitish  wax,  2  lines  in  diameter,,  the 
braetlets  at  the  base  minute. 

Sand-dunes,  moist  hillsides,  or  rocky  declivities  near  the  ocean,  from  Santa 
jMonica  northward  along  the  entire  California  coast  and  beyond  our  borders 
to  "Washington. 

Refs. — Mykic.\  c.\uroRNiCA  Chamisso  in  Linna;-a.  vol.  6.  p.  '>Z5  (1831),  type  loc.  San  Fran- 
cisco,  Athlbcrt   von   Chamisso;  Jepson,  Fl.   "W.  Mid.   Cal.  p.   146    (1901). 

2.  M.  hartwegi  Wats.  Sierra  Bay.  Deciduous  shrub  4  to  6  feet  high ; 
leaves  thin,  oblong  and  tapering  at  base  to  a  short  petiole,  acute  at  apex,  serrate 
above  the  middle,  1%  to  31/0  inches  long,  i/'i;  to  1  inch  wide ;  staminate  catkins 
5  to  S  lines  long;  stamens  3  or  4.  shorter  than  the  bracts,  their  filaments  united 
at  base ;  pistillate  catkins  2  lines  or  at  length  3  to  6  lines  long ;  nutlet  less 
than  1  line  long,  smooth,  glabrous,  laterally  subtended  by  2  persistent  braetlets 
which  surpass  it. 

Sierra  Nevada,  about  5,000  feet :  Big  Creek  near  Mariposa  Big  Tree 
Grove;  Rosasco's,  Tuolumne  Co.;  northern  Sierra  Nevada,  Theo.  Ilartweg. 
no.  1958,  type   (probabl.y  on  Yuba  River,  not  on  the  Sacramento  River). 

Refs. — JIYEICA  H.iRTWEtii  Watson,  Proc.  Am.  Acad.  vol.  10,  p.  350  (1875),  in  Bot.  Cal. 
vol.  2,  p.  81   (1880). 

URTICACEAE.  Nettle  Family. 
Herbs  with  simple  leaves.  Flowers  small  (ours  less  than  1  line  long),  greenish, 
unisexual,  clustered,  the  elu.sters  disposed  in  catkin-like  axillarj'  spikes  or  loose 
axillai-y  heads.  Petals  none.  Staminate  calyx  with  4  distinct  or  nearly  distinct 
sepals  and  as  many  opposite  stamens,  the  filaments  coiled  or  bent  inward  in  the 
bud  so  that  when  released,  they  fly  upwards  like  a  spring,  scattering  the  pollen. 
Pistillate  calvx  2  to  4-toothed  or  -cleft,  or  of  nearlv  distinct  seu'inents.     Ovary 
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superior,  l-i-elled,  with  1  ortliotropous  erect  ovule;  style  and  stigma  1.  Embryo 
straight.  Endosperm  oily.  Fruit  an  achene.  always  enclosed  or  covered  by 
the  calyx. 

Leaves  opposite,  toothetl,  stipulate;   hairs  stinging;   achene  flattened. 

Pistillate  calyx  4-parted,  the  segments  almost  distinct,  the  inner  ones  largest..!.     Urtica. 

Pistillate   calyx   saccate,   2   to   4-toothed   at   orifice 2.      Hespekocnide. 

Leaves   alternate,  entire,   without   stipules;    hairs  not   stinging;    achene   ovoid;    pistillate   calyx 

tubular,  4-elef t 3.     Pariet.«i.\. 

1.     URTICA  L.     Nettle. 

Anuital  or  perennial  herbs  with  stinging  hairs.  Leaves  opposite,  petioled, 
3  to  7-nerved.  with  stipules.  Flowers  in  ours  monircions,  clustered,  the  clusters 
in  axillary,  often  branching-  spikes.  Staminate  flower  with  4  sepals,  4  stamens 
and  a  cuji-shaped  rudiment  of  a  pistil.  Pistillate  calyx' with  the  sepals  itnequal. 
the  exterior  smaller  than  the  inner  and  at  length  enclosing  the  flattened  achene : 
ovary  with  sessile  tufted  or  almost  feathery  stigma.  Endosperm  scanty.  (Latin 
name  of  the  nettle.) 
Pistillate  and  staminate  flowers  in  separate  spike-like  inflorescences;  perennial. 

Herbage  gray ;  leaves  ovate  to  lanceolate 1.     U.  gracilis  var. 

Herbage  dark  green ;  leaves  broadly  ovate,  cordate  at  base 2.     U.  californira. 

Pistillate   and   staminate   flowers   mixed    in    the   same   cluster;    herbage   dark   green;    annual. 
3.      V.    urens. 

1.  U.  gracilis  Ait.  var.  holosericea  Jepsou  n.  comb.  (U.  holosericea  Nuttall). 
Stem  erect,  unbranched,  4  to  10  feet  high;  leaves  long  ovate  to  lanceolate,  ccmi- 
nionly  green  and  with  scattered  bristles  above,  gray  below  with  a  short  dense 
pubescence,  coarsely  serrate,  3  to  5  inches  long;  petioles  i^  to  2  inches  long; 
stipules  narrowly  oblong,  mostly  acutish,  2  to  6  lines  long;  flowers  (as  also  in 
ne.xt)  sessile  in  small  clusters  (glomerules),  the  clusters  in  dense  simple  or 
somewhat  paniculately  branched  spikes ;  pistillate  spikes  Y-2  to  2  inches  long,  the 
staminate  in  axils  below  the  pistillate  and  often  twice  as  long;  inner  sepals  not 
or  scarcely  exceeding  achene;  achene  elliptic  but  acutish  at  apex  and  often  at 
base,  smooth. 

Along  creeks,  aljout  damp  spots  in  the  hills,  in  moist  valleys  or  in  marshes. 
common  and  often  abundant:  throughout  California  except  in  the  desert  regions; 
extends  north  to  "Washington.  Eanges  altitudiimlly  from  sea-level  to  9,800 
feet  in  the  SieiTa  Nevada.  From  the  ordinary  Eastern  U.  gracilis  the  Californiaii 
plant  differs  only  in  its  more  abundant  (albeit  variable)  pubescence  and  some- 
what more  densely  flowered  spikes,  being  more  like  it  than  the  plant  of  the 
southern  Eocky  ilts.  (U.  graeilenta  Greene).  In  pubescence  and  in  amount  of 
flower  production  var.  holosericea  is  very  variable.     It  has  the  following  forms: 

Forma  greeneii  Jepson  n.  form.  Herbage  yellowish  green ;  achene  with  very 
short  and  obscure  stipe. —  (Hei"ba  flavo-viridis;  achenium  stipiti  breve). — Etna, 
Si-skiyou  Co.,  E.  L,  Greene,  no.  1028. 

Forma  densa  Jepson  n.  form.  Herbage  very  gray;  leaves  on  flowering  portion 
of  stem  reduced,  the  panictdate  spikes  eciualling  or  exceeding  them,  very  num- 
erous and  forming  a  dense  uninterrupted  compound  panicle. —  (Herba  cana 
valde;  inflorescentia  paniculata  duplicata  densa). — Howell  ]\It.,  W.L.J.,  Sept. 
24,  1893;  also  lower  Sacramento  River   (Andrus  Island). 

Rcfs. — Ubtica  gracilis  Aitou,  Hort.  Kew.  vol.  3,  p.  341  (17S9).  V.  holosericea  Nuttall, 
Jour.  Phil.  Acad.  n.  s.  vol.  1,  p.  183  (1847),  type  loc.  near  Monterey,  Gambel ;  Jepson,  Fl.  W. 
Mid.  Cal.  p.  147   (1901). 

tr.  BREWERI  Watson,  Proc.  Am.  Acad.  vol.  10,  p.  34S  (187.5),  type  loc.  Los  Angeles,  Brewer, 
no.   0.5    (1861).     Leaves   thin,   finely   hispi<l    beneath,   tuberculately   roughened   above;    panicles 
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scarcely  exceetliug  petioles;  sepals  twice  longer  than  the  broadly  ovate  aehene. — A  dubious 
species;  origin  of  the  type  open  to  doubt  since  not  found  near  Los  Angeles  by  later  collectors, 
although  diligently  searched  for  (cf.  S.  B.  Parish  in  Zoe,  vol.  5,  p.  113, — 1901).  Pringle's 
no.  2003  (1S8S),  State  of  Chihuahua,  determined  as  this  species  by  Watson,  has  a  broadly 
ovate  (in  sojne  cases  almost  obcordate)  pappillate-roughened  aehene  as  long  as  the  inner  sepals. 

2.  U.  californica  Greene.  Coast  Nettle.  Stem  often  branched  from  the 
base,  2  to  3  feet  high,  producing  stolons;  stems  and  petioles  hispid  and  some- 
^vhat  pubescent;  leaves  broadly  ovate,  deeply  cordate,  coarsely  serrate,  sub- 
glabrous  above,  shortly  pubescent  below  and  often  gray,  3  to  4  inches  long  and 
nearly  as  broad,  or  the  lower  4  to  7  inches  long;  petioles  1  to  3  inches  long; 
stipules  oblong  to  elliptical,  obtuse,  3  to  6  lines  long ;  spikes  simple  or  paniculately 
branched,  mostly  exceeding  petioles ;  inner  sepals  equalling  ovatish  aehene. 

Low  lands  near  the  coast  from  Lake  Pilarcitos  (San  ilateo  Co.)  northward  to 
Tennessee  Bay  and  Tomales  Bay  (JIarin  Co.);  Yes  Bay,  Alaska;  probably 
Washington. 

Refs. — Urtica  califoenica  Greene,  Pitt.  vol.  1,  p.  2S1  (1SS9),  type  loc.  Pt.  Pietras,  San 
JIateo  Co.,  Greene,  1887.  f7.  lyallii  var.  californica  Jepson,  PI.  W.  Mid.  Cal.  p.  147  (1901). 
U.  lyallii  Watson,  a  taller  more  slender  plant  of  Washington  and  British  Columbia,  has 
narrower  thinner  leaves  with  entire  caudate  apices,  at  base  truncate  or  barely  cordate. 

3.  U.  urens  L.  Small  Nettle.  Erect  and  simple  or  In-anehiug  from  the 
base,  1  to  l^  •;  feet  high,  leafy  to  the  top,  very  sparingly  hispid ;  leaves  elliptic 
or  ovate,  coarsely  laciniate-serrate,  3  to  5-nerved,  i/o  to  liy4  inches  long,  slender 
petioled;  stipules  short,  about  1  line  long;  flowers  more  or  less  pedicelled  in 
glomerules,  the  glomerules  in  an  oblong  rather  dense  spike  often  shorter  than 
the  petioles;  fruiting  calyx  with  hispid-eiliate  margins. 

Native  of  Europe,  now  widely  naturalized  in  central  and  Southern  California. 

Locs. — San  Diego;  Ramona,  T.  S.  Branclegee,  1894;  Riverside;  Pasadena;  San  Buenaven- 
tura, Brewer,  1861;  Santa  Cruz  Island,  Greene,  1886;  Santa  Barbara,  Dunn,  1891;  Ft.  Tejon 
Springs;  Greenfield  (Kern  Co.);  Pacific  Grove,  W.L.J.  1890;  Evergreen,  San  Jose,  Santa 
Clara,  Mayfield,  ace.  Davy,  1902;   San  Francisco;   Berkeley. 

Refs.— Urtica  urens  Linnaeus,  Sp.  PI.  p.  984  (17.53);  Parish,  Zoe,  vol.  1,  p.  125  (1890); 
Jepson,  Fl.  W.  Mid.  Cal.  p.  147    (1901). 

2.     HESPEROCNIDE    Torr. 

Annual  herbs  similar  to  Urtica.     Stipules  minute.  Stamiuate  calyx  with  4 

almost  di.stinct  sepals.     Pistillate  calyx  consisting  of  a  membranous  flattened 

oblong-ovate  sac  with  a  minutely  2  to  4-toothed  orifice.  (Greek  hespera,  west  or 
western,  and  knide,  a  nettle.) 

1.  H.  tenella  Torr.  Slender,  erect  or  straggling,  1  or  2  feet  high:  stems  and 
petioles  bristly  with  scattered  hairs,  the  blades  very  sparsely  hispid;  leaves  thin, 
ovate,  serrately  incised,  i/2  to  ^V2  (or  2)  inches  long  on  slender  petioles;  flowers 
densely  glomerate  in  the  axils,  the  clusters  shorter  than  the  petioles;  pistillate 
calyx  thin,  hispid  Avith  hooked  hairs,  in  fruit  y^  to  less  than  1  line  long;  aehene 
with  minutely  roughened  surface. 

Coast  Ranges  from  Napa  Valley  southward  to  Southern  California. 

Locs. — Pinole  Caiion,  Greene;  Bushy  Knob,  Brewer,  no.  1194;  Santa  Clara  foothills,  C  F. 
Baker,  no.  667;  Santa  Monica  Mts.,  Braunton,  no.  1274;  San  Bernardino,  Parry  cj'-  Lemmon; 
San   Diego;    San   Clemente   Island,   ace.   Davidson. 

Kefs. — HESPEROCNIDE  TENELLA  Torrey,  Pac.  R.  Rep.  vol.  4,  p.  139  (1857),  type  loc.  Napa 
Valley,  Dr.  J.  M.  Bigelow   (1854);  Jepson,  Fl.  W.  Mid.  Cal.  p.  148   (1901). 

3.     PARIETARIA  L.     Pellitory. 
Ours   low   unarmed   annuals   with    alternate   entire    3-nerved   leaves   without 

Jepson,  Fl.  C;il.  pp.  337-5'i8,  Nov.  4,  1909. 
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stipules.  Flowers  perfect  and  pistillate  in  axillary  clusters,  involuerate  by 
small  leafy  bracts.  Staminate  calyx  -l-parted.  Pistillate  calyx  tubular-ventri- 
cose,  4-lobed.  Aehene  ovoid,  enclosed  by  the  persistent  calyx. — All  continents, 
7  species.  (The  ancient  Latin  name  of  the  Italian  species  because  growing  on 
walls.) 

1.  P.  debilis  Forst.  Stems  very  slender,  several  from  the  base,  diffuse,  4  to 
10  inches  long;  herbage  pilose  or  hispid;  leaves  ovate  to  ovate-lanceolate, 
rounded  at  base  or  abruptly  cuneate,  often  shortly  attenuate  to  the  obtuse 
apex,  3  to  12  lines  long,  or  the  lowest  very  small,  on  petioles  1  to  3  lines  long; 
clusters  few-flowered. 

Moist  shady  places:  Southern  California  and  north  to  Inyo  Co.  North  and 
South  America,  Asia,  Australia. 

Locs. — San  Diego;  Witch  Creek,  Aldersoii ;  Palm  Canon,  Jepson  1365,  Hall  1882;  Menifee, 
Alice  King;  San  Bernardino,  Parish;  Arrowhead  Sprs.,  Sctchell;  San  Gabriel  Mts.,  ace. 
McClatchie;  Kedondo,  Braunton  345;  Santa  Cruz  Island,  Brandegee;  Santa  Barbara,  ace. 
Yates. 

Ref. — Pariet.\ria  debilis  Forst.  Prodr.  73  (1786),  type  loc.  New  Zealand. 

PLATANACEAE.     Plane  Family. 

Large  deciduous  trees  with  alternate  ample  palmately  lobed  leaves  and 
sheathing  stipules;  dilated  base  of  petiole  enclosing  the  bud  of  the  next  season; 
bark  falling  away  in  thin  plates.  Flowers  monoecious,  the  staminate  and  the 
pistillate  on  separate  axes,  closely  packed  in  separate  ball-like  clusters  dis- 
tributed at  intervals  along  a  terminal  very  slender  axis,  the  inflorescence  thus 
appearing  moniliform.  Receptacles  very  hairy  and  individual  flowers  difficult 
to  segregate.  Calyx  and  corolla  none.  Stamens  with  long  anthers  and  very 
short  filaments  densely  crowded  on  a  globose  fleshy  receptacle.  Pistils  with 
interspersed  clavate  truncate  bracts,  crowded  on  a  similar  receptacle ;  ovary 
1-ovuled;  style  one,  filiform,  laterally  stigmatic.  Fruit  a  coriaceous  nutlet 
with  tawny  hairs  about  the  base. 

Bibliog. — Griggs,  R.  F.,  Characters  and  Relationships  of  the  Platanaceae  (Bull.  Torr.  Club, 
36:  389-395,— 1909). 

1.     PLATANUS  L.    Plane  Tree. 

The  only  genus. — Northern  hemisphere,  5  species.  (Greek  platus,  broad, 
referring  to  the  ample  leaves.) 

1.  P.  racemosa  Nutt.  Western  Sycamore.  (Fig.  66.)  Tree  40  to  90  feet 
high  with  a  massive  crown  of  wide-spreading  limbs;  leaves  31/2  to  9  (or  13) 
inches  long,  commonly  broader  than  long,  parted  into  3  to  5  broad,  spreading 
fingers  or  lobes ;  margin  entire  or  with  few  small  teeth ;  stipules  very  conspicu- 
ous when  full  grown,  roundish  or  angular  in  outline  and  encircling  or  sheath- 
ing the  stem ;  ball-like  flower  clusters,  2  to  7  in  number,  distributed  at  inter- 
vals along  a  pendulous  and  very  slender  axis  borne  at  or  near  the  end  of  a 
branch ;  Ijalls  falling  to  pieces  in  the  winter,  releasing  the  seed-like  nutlets. 

Common  and  sometimes  abundant  in  river-bottoms.  Sacramento  Valley 
southward  through  the  Sierra  Nevada  foothills,  the  San  Joaquin  Valley  and 
South  Coast  Ranges  to  the  coast  region  of  Southern  California.  Lower  Cali- 
fornia. Individual  trees  frequently  attain  great  size.  The  trunks  are  often 
remarkable  for  their  great  divergence  from  the  perpendicular,  due  to  the 
shifting  character  of  the  soil  in  stream  beds.  Not  known  in  North  Coast 
Ranges.     Northernmost  station  at  Anderson,  Tehama  Co. 

Refs. — Platanus  bacemosa  Nutt.  Sylva,  1:  47,  t.  15  (1842)  ;  Jepson,  Fl.  W.  Mid.  Cal.  275 
(1901),  Silva  Cal.  247  (1910). 


370 


LORANTHACEAE 


Fig.  66.     Platanus  racemosa  Nutt.     A,  fruiting  brancMet,  x  % ;  a,  pistil,  x  12 ;  6,  stamen, 
X  12;  c,  staminate  inflorescence,  x  1;  d,  pistillate  inflorescence,  x  1. 


LORANTHACEAE.     JDstletoe  Family. 

Evergreen  plants,  parasitic  ou  trees.  Branc-hes  dichotomous.  Leaves  oppo- 
site, simple  and  entire,  or  often  reduced  to  connate  scales.  Flowers  dioecious 
(in  ours),  greenish  and  inconspicuous,  regular,  apetalous.  Calyx  2  to  5-lobed. 
Stamens  as  many  as  the  calyx-lobes  and  inserted  upon  them ;  anthers  1  or  2- 
celled.  Ovary  inferior,  1-celled.  Fruit  a  berry  with  glutinous  endocarp. 
Embryo  straight,  in  copious  endosperm. — All  continents,  mostly  tropical,  21 
genera  and  550  species. 

Bibliog. — Engelniann,  Geo.,  Papers  on  Loranthaceae  (Collected  "Works,  488-49.5, — 1887). 
Cannon,  W.  A.,  Anatomy  of  Phoradendron  villosum  (Bull.  Torr.  Club,  28:  374-390.— 1901) ; 
Observations  on  the  Gennination  of  Phoradendron  villosum  and  P.  californicum  (1.  c.  31: 
435-443, — 1904).  York,  H.  H.,  Anatomy  and  Biological  Aspects  of  Phoradendron  flavescens 
(Univ.  Tex.  Bull.  120,-1909).  Bray,  W.  L.,  The  Mistletoe  Pest  in  the  Southwest  (Bur.  PI. 
Ind.  Bull.  166,-1910).  Blumer,  J.  C,  Mistletoe  in  the  Southwest  (PI.  World,  10:  240-246, 
— 1910).  Meinecke.  E.  P.,  Parasitism  of  Phoradendron  juniperinum  libocedri  (Proc.  Soe.  Am. 
For.  7:   35-41,-1912). 
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Berry  sessile;  flowers  globose;  leaves  foliaeeous  or  scale-like 1.  Phoeadendron. 

Berry  ou  a  recurved  pedicel;  flowers  mostly  compressed;  leaves  scale-like  and  connate 

2.  Arceuthobium. 
1.     PHOEADENDRON  Nutt.     Mistletoe. 
Parasitic  on  mostly  deciduous  trees,  the  stems  nuieh  branched  and  swollen 
at  the  nodes.     Leaves  foliaeeous  and  coriaceous,  or  scale-like.     Flowers  sunk 
in  the  joints  of  the  jointed  spikes,  usually  several  to  each  scale.     Staminate 
calyx  commonly  3-lobed,  the  anthers  2-celled,  sessile  on  the  base  of  the  lobes. 
Pistillate  calyx  adherent  to  the  ovary,  the  3  teeth  persistent  on  the  globose 
semitranspareut  mucilaginous  sessile  berry. — North  and  South  America,  mostly 
tropical,  80  species.     (Greek  phor,  a  thief,  and  dendron,  a  tree.) 
Leaves  foliaeeous;  spikes  many-flowered;  anthers  transverse,  opening  by  pores. 
Leaves  elliptic  to  oblong,  3  or  5-nerved. 

Herbage  yellowish 1.  P.  flavescens. 

Herbage  greenish   2.  P.  rillosum. 

Leaves  narrowly  oblong  or  spatulate,  nerveless 3.  P.  bolleanum. 

Leaves  reduced  to  short  scales;   spikes  few-flowered. 

Anthers  oblong,  opening  by  longitudinal  slits 4.  P.  californieum. 

Anthers  transverse,  opening  by  pores 5.  P.  junipcrinmn. 

1.  P.  flavescens  Nutt.  var.  macrophyllum  Engelm.  Yellow  Mistletoe. 
Foliage  yellowish  green ;  leaves  orbicular  to  ovate  or  narrowly  elliptic,  obtuse, 
3iL>  inches  long  or  less,  conspicuously  5-nerved  from  the  base  and  distinctly 
petioled;  fruiting  spikes  dense,  11/2  inches  long  or  less;  berries  white,  2  lines 
in  diameter. 

Sacramento  and  San  Joaquin  valleys  to  Southern  California  and  east  to 
Texas.  Parasitic  on  various  soft-wood  trees:  on  Aesculus  californica  (the 
haustoria  spread  in  the  bark  and  by  buds  give  rise  to  a  twiggy  growth)  ;  on 
Populus  fremonti  (the  trees  are  frequently  killed  by  the  parasite) ;  also 
occurs  on  various  willows.  Stems  1  to  5  feet  long,  forming  a  large  woody 
shrub. 

Eefs. — Phoradexdron  flavescens  Nutt.  Jour.  Acad.  Phila.  ser.  2,  1:  185  (1848)  by  im- 
plication, the  type  spm.  from  Texas.  Var.  macrophtllum  Engelm.  Hot.  Wheeler,  252  (1878), 
type  spms.  from  the  Gila  and  Bonita  rivers. 

2.  P.  villosum  Nutt.  Common  Mistletoe.  Foliage  deep  green;  leaves 
elliptic,  obtuse,  3-nerved,  i/o  to  1  inch  long,  on  short  petioles;  berries  pinkish, 
11/2  lines  in  diameter. 

Coast  Range  and  Sierra  Nevada  foothills ;  Southern  California.  Arizona  to 
Oregon.  Parasitic  chiefly  on  oaks,  observed  on  the  following  species :  Quercus 
douglasii,  lobata,  wislizenii,  kelloggii,  and  chrysolepis,  and  Umbellularia  cali- 
fornica.    Stems  woody,  forming  shrubs  1  to  6  feet  in  diameter. 

Eefs. — Phor.\dendron  villosum  Nutt.  Jour.  Acad.  Phila.  ser.  2,  1:  185  (1848)  by  implica- 
tion; Engelm.  in  Gray,  Jour.  Bost.  Soe.  Nat.  Hist.  6:  212  (1850),  type  loc.  Willamette  woods. 
Ore. 

3.  P.  bolleanum  Eichler.  Stems  i/o  to  %  foot  long,  thickly  branched;  leaves 
narrowly  oblong  or  spatulate,  obtuse,  contracted  to  a  short  petiole,  i/o  to  1  inch 
long;  bracts  ciliolate ;  spikes  short,  mostly  less  than  14  n^c^  long,  opposite 
or  in  4s ;  berries  pearl-like  on  account  of  their  whiteness,  translueency  and 
luster,  rather  less  than  2  lines  in  diameter. 

Coast  Ranges  and  Sierra  Nevada,  through  the  Mohave  Desert  to  Southern 
California.     South  into  Mexico. 

Locs. — Hornbrook,  Siskiyou  Co.,  Copeland  3542,  on  Juniperus;  Middletown,  Jepson,  on 
Cupressus  macnabiana;  Mt.  Tamalpais,  Eastwood,  on  Cupressus  sargentii;  Santa  Monica, 
Barber  205;  Leonis  Valley,  Davy  2603,  on  Juniperus.  Common  in  the  tops  of  Abies  concolor 
between  Yosemite  and  Mariposa  Big  Trees,  often  finally  killing  the  terminal  part  (four  to  six 
feet)   of  the  axis. 

Refs. — Phoradendron  bolleanum  Eichler.  in  Mart.  FI.  Bras.  5':  134m  (1868);  Jepson, 
Fl.  W.  Mid.  C'al.  366  (1901).  riscum  bolleanum  Seem.  Bot.  Herald,  295,  t.  63  (1856),  typo  loc. 
Sierra  Madre,  Mexico. 
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4.  P.  californicum  Nutt.  Stems  slender,  terete,  hanging  or  pendulous  from 
the  host-  herbage  pubescent  or  finally  glabrous;  scales  broadly  ovate,  acute, 
spreading;  staminate  spikes  consisting  of  2  or  3  (or  5)  iiower-bearing  joints 
each  with  2  to  6  tiowers ;  anthers  oblong,  the  cells  openuig  by  a  longitudinal 
slit  •  pistillate  spikes  sometimes  with  nearly  as  many  joints  and  flowers  as  the 
staminate;  joints  in  fruit  elongated  (2  to  12  lines  long)  ;  berries  red,  2  lines 

in  diameter.  ,      /-,  ,       j     -nv        4. 

Southern  California  along  the  Colorado  River  and  in  the  Colorado  Desert. 

Arizona.      Parasitic    on   Prosopis   juliflora    and   pubeseens,    Larrea    mexieana, 

Acaciti  ffrcfir^ii  etc 

Loes.— Impmal,  Soadhouse ;  Indio,  Vavy  45;  Mecca,  Man/  McKibieii;  Cottonwood  Sprs., 

Eall  6U14;   Mellen,  Colorado  River,  Jepsoii  519.5.  ,1o<o^    .. 

Ref.— Phokadendron  californicum  Nutt.  Jour.  Acad.  Phila.  ser.  2,  1:  ISo  (1848),  type 
loc.   Southern   California,    Gambel,   parasitic   on    Prosopis   pubeseens. 

5.  P.   juniperinum  Engelm.     Stems   stout,   terete,   in   erect  tufts.   6  to   12 
•  inches   high,   the   ultimate   branchlets   4-sided;    scales   low-triangular,    ciliate, 

distinct  or  connate;  staminate  spikes  consisting  of  1  (rarely  2)  very  short 
joints;  joints  6  to  8-llowered;  anthers  tranverse,  opening  by  pores;  pistillate 
spikes'  2-flowered ;  berry  whitish  or  light  red,  11/2  lines  in  diameter. 

Sierra  Nevada,  on  Juniperus.    East  to  New  Mexico. 

Var.  libocedri  Engelm.  Branches  longer  and  more  slender;  joints  more 
elongated.— Sierra    Nevada    south   to    the    San   Bernardino    and   San   Jacinto 

mountains,  on  Liboeedrus  decurrens.  ,1„,a^    . 

Refs Phoradendron  juniperinum  Engelm.  Mem.  Am.  Acad.  ser.  2,  4:   58   (1849),  type 

loe.  Santa  Fe.    Var.  libocedri  Engelm.  Bot.  Cal.  2:  105   (1880),  type  Galifornian. 

2.  ARCEUTHOBIUM  Marsch-Bieb.  Pine  Mistletoe. 
Plants  yellow  or  brown,  leafless,  fragile-jointed,  parasitic  on  coniferous 
trees.  Stems  quadrangidar  or  angled.  Leaves  reduced  to  connate  scales. 
Flowers  solitary  or  several  in  each  axil,  crowded  into  apparent  spikes,  open- 
ing in  autumn.  " Staminate  flower :— calyx  mostly  3-parted,  compressed;  stamens 
3,  the  anthers  sessile  near  the  center  of  the  calyx-lobes,  roundish,  1-celled, 
opening  by  a  circular  slit.  Pistillate  flower:— calyx  2-cleft,  the  teeth  laterally 
disposed,  the  ovary  ripening  the  next  autumn  after  flowering  and  exserted 
on  the  recurved  pedicel.  Berry  circumscissile  near  the  base,  when  fully  ripe 
explosively  dehiscent  at  a  touch  or  when  teased,  the  glutinous  seed  being  ex- 
pelled to  a  distance  of  several  feet.— Northern  hemisphere,  10  species.  (Greek 
arkeuthos,  juniper,  and  bios,  life.) 

Staminate  flowers  on  peduncle-like  joints  in  a  paniculate  cluster 1.  A.  americanum. 

Staminate   flowers  in  the  axils   of  the  scales  of  a  simple  or   compound  spike. 

Host-plant  Pscudotsuga  2.  ^.  douglasii. 

Host-plant    Pinus    species. 

Staminate  plants  yellow,  pistillate  ones  brown 3.  A.  campylopodum. 

Staminate  and  pistillate  plants  of  the  same  color  or  nearly. 

Branches  erect ;    staminate   flowers  many 4.  A.   cri/ptopodum. 

Branches  divaricate;   staminate  flowers  often  few 5.  A.   divaricatum. 

1.  A.  americanum  Nutt.  Plants  greenish  yellow,  dichotomously  or  verti- 
cillately  much  branched;  staminate  flowers  nearly  all  terminal  on  distinct 
peduncle-like  joints. 

Sierra  Nevada  from  the  Yosemite  region  northward  to  British  Columbia 
and  east  to  the  Rocky  ilts.     On  Pinus  murrayana. 

Locs.— N.  Fork  Kings  Eiver,  Hall  cj-  Chundler  42(5;  Little  Yosemite  Valley,  Bolander  5095. 

Refs. — ARCEUTHOBIUM  AMERICANUM  Nutt.;  Engelm.  in  Gray,  Jour.  Bust.  Soc.  Nat.  Hist. 
6:  214  (1850),  type  from  Oregon,  Nnttall.  Bazmunofskya  americana  Kuntze,  Rev.  Gen.  PI. 
2:   587    (1891). 

2.  A.  douglasii  Engelm.  Small,  the  stems  suberect,  Vi  to  1  inch  high; 
flowers  in  short  usually  5-flowered  spikes;  berry  2yn  lines  long. 
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Northern  Sierra  Nevada  and  north  to  Idaho;  east  to  New  Mexico.  On 
Pseudotsuga  taxifolia. 

Locs. — Sierra  Valley  ace.  Bot.  Cal.  2;    106;   Mt.  Shasta,  Hall  #  Babcock  4078. 

Var.  abietinum  Eugelni.  Larger,  the  stems  1  to  5  inches  long. — Bear  Val- 
ley, Nevada  Co..  on  Abies  concolor;  northward  to  Washington. 

Eefs. — Akceuthobium  douolasii  Engelm.  Bot.  Wheeler,  2.53  (187S),  type  spms.  from  the 
Southwest.  lia:oumofskya  douglat^ii  Kuntze,  Rev.  Gen.  PI.  2:  587  (1891).  Var.  abietinum 
Engehii.  in  Bot.  Cal.  2:   106   (1880),  type  loc.  Sierra  Valley,  Lemmon. 

3.  A.  cajnpylopodiun  Engelm.  Stems  diehotomously  branched,  4  to  15 
inches  long,  the  branches  bearing  numerous  spikes,  the  lower  spikes  commonly 
with  accessory  spikes  in  the  axils;  stamiuate  plants  deep  yellow,  their  spikes 
dense,  i/o  to  %  inch  long ;  pistillate  plants  olive-brown,  their  spikes  14  to  1 
inch  long,  paniculate ;  berries  brown,  oblong-elliptie,  2  to  21/2  lines  long. 

Southern  California;  Coast  Ranges  and  Sierra  Nevada.     North  to  British 

Columbia.     On  Pinus. 

Logs. — Hamburg,  Siskiyou  Co.,  Builer  1070,  on  Pinus  ponderosa;  Russian  Creek,  Siskiyou 
Co.,  BwUer  273,  on  P.  tuberculata;  Sisson,  Jepson,  on  P.  ponderosa;  Elk  Mt.,  Lake  Co., 
Tracy  23.55,  on  P.  ponderosa;  Samuel's  Sprs.,  Napa  Co.,  Jepson,  on  P.  sabiniana ;  Mt.  St. 
Helena,  Jepnon,  on  P.  tuberculata;  Conn  Valley,  Napa  Range,  Jepson,  on  P.  ponderosa;  Mt. 
Diablo,  Jepson,  on  P.  sabiniana;  Mt.  Hamilton.  Chandler  6022,  on  P.  sabiniana;  San  Ber- 
nardino Mts.,  Parish,  on  P.  coulteri;  Mt.  San  Jacinto,  Hall  2566,  on  P.  lambertiana,  2616,  on  P. 
ponderosa;   Bower  Cave,  Jepson,  on  P.  ponderosa;   Snow  Creek,  Yosemite,  Hall,  on  P.  jeffreyi. 

Refs. — Akceuthobium  camptlopodum  Engelm.  Jour.  Bost.  Soc.  Nat.  Hist.  6:  214  (1850), 
type  loc.  vicinity  northern  Idaho,  Geyer.  A.  occidentale  Engelm.  in  Bot.  Cal.  2:  107  (1880). 
Sazoumofskya  occidentale  Kuntze,  Rev.  Gen.  PI.  2:  587  (1891);  Jepson,  Fl.  W.  Mid.  Cal. 
366  (1901). 

4.  A.  cryptopodum  Engelm.  Stout.  2  to  4  inches  high,  brownish  yellow  or 
olive-brown;  stamiuate  plants  smaller  than  the  pistillate;  stamiuate  spikes 
with  buds  tlattened  against  the  spikes;  anthers  attached  above  the  middle 
of  the  lobes. 

Colorado  and  New  Mexico  to  Arizona.  IMineral  Kidg  and  Soda  Sprs.,  south- 
em  Sierra  Nevada,  ace.  Coville  (Contrib.  U.  S.  Nat.  Herb.  4:  192).  On  Pinus 
ponderosa. 

Eefs. — Aeceuthobium  cryptopodum  Engelm.  in  Gray,  .Tour.  Bost.  Soc.  Nat.  Hist.  6:  214 
(1850),   type   loc.   Sante   Fe,   Fendler  283.     A.   robmtum   Engelm.   Bot.   Wheeler,   254    (1878). 

5.  A.  divaricatum  Engelm.  Stout.  2  to  4  inches  high,  branches  divaricately 
spreading,  often  tlexuous  or  recurved;  staminate  flowers  few  and  scattered; 
pistillate  spikes  often  with  sterile  ones  behind  them  in  the  same  axils;  berry 
li/o  to  1%  lines  long. 

Providence  Mts.,  Brandegee.  East  to  Utah  and  New  Mexico.  On  Pinus 
monophylla.  ' 

Ref. — Akceuthobium  div.^ric.^tum  Engelm.  in  Bot.  Wheeler,  253  (1878),  type  spms.  from 
the  Southwest. 

SANTALACEAE.     Sandalwood  Family. 

Herbs  or  shrubs,  usually  root  parasites.  Leaves  simple,  entire.  Flowers 
small,  in  ours  perfect,  mostly  greenish.  Corolla  none.  Calyx  valvate.  4  or 
5-cleft,  the  lower  part  of  the  tube  adherent  to  the  ovary.  Stamens  3  to  6, 
inserted  opposite  the  calyx  lobes  and  l)etween  the  lobes  of  the  disk.  Ovary 
1-celled ;  style  one;  stigma  capitate;  ovules  2  to  4,  suspended  from  the  top  of 
a  free  central  placenta.  Fruit  indehiscent,  nut-like,  1-seeded.  Seeds  without 
testa.  Embryo  small,  axile  at  one  end  of  the  abundant  endosperm. — Tropical 
or  a  few  in  the  temperate  zones,  26  genera  and  250  species. 

1.    COMANDRA  Nutt.    Bastard  Toad-flax. 
Perennial  herbs  witli  rootstocks,  striate  stems  and  glabrous  herbage.    Leaves 
alternate,    nearly   sessile,   the   lowest   scale-like.     Flowers    greenish    white,    in 
small  terminal  or  axillary  cymose  clusters.     Calyx  campanulate  or  unishaped, 
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5-eleft.  Anthers  borue  on  filaments  and  also  attached  to  calyx-lobes  by  a  tuft 
of  thread-like  hairs.  Placenta  filiform,  contorted.  Fruit  nut-like,  crowned  by 
the  persistent  cal.vx-lobes,  the  cavity  filled  by  a  globular  seed. — North  Amer- 
ica and  Europe,  5  species.  (Greek  konie.  hair,  and  ander,  man.  referring  to 
the  hairy  appendages  of  the  stamens.) 

1.  C.  umbellata  Nutt.  Stems  many  from  a  somewhat  woody  base,  5  to  12 
inches  high ;  leaves  green  or  pallid,  oblong,  acute  at  base  and  apex,  i/i  to  1 
inch  long,  shortly  petioled;  flowers  2i/o  lines  long;  fruit  globose,  the  size  of  a 
pea,  the  persistent  calyx-lobes  forming  a  sort  of  neck. 

Sierra  Nevada,  commonly  between  5000  and  6000  feet.  North  to  British 
Columbia  and  east  to  the  Atlantic  July-Aug.  Parasitic  on  the  roots  of 
shrubs. 

Locs. — Mineral  King,  HnU  4-  Babcoclc  .5094;  Old  Colony  Mill,  Sequoia  Park,  Jepson  633 
(flowers  occasionally  (i-merous)  ;  Alta  Peak,  Hopping  SO;  Merced  Big  Trees,  Jepson;  Pine 
Ridge,  Fresno  Co.,  Eall  4'  Chandler  73;  Clinton,  Amador  Co.,  Hansen  540;  Jackson,  Amador 
Co..  Hansen;  Goose  Valley,  Shasta  Co.,  Baler  <f  Ntittini/ ;  Goosenest  Mt.,  Butler  1069;  Spring 
Camp,  Shasta  Co.,  Mioses  Jones  4"  Alexander ;  Sisson,  Setchcll  Sc  Dohie.  Narrow-leaved  non- 
glaucous  specimens  which  seem  intermediate  between  C.  umbellata  and  C.  pallida  are  as 
follows:  S.  Fork  Kaweah  River,  Culbertson  4479;  Alta  Mdws.,  Grant  1309;  Yosemite  Trail, 
Brewer  1629;  Siskiyou  Co.,  Bradley. 

Refs. — CoM.iNDRA  tiMBELLAT.v  Nutt.  Gen.  1:  157  (ISIS).  TItesium  umhellatum  L.  Sp.  PI. 
208   (1753),  type  spms.   from  Va.  and  Penn. 

C.  PALLIDA  A.  DC.  Prodr.  14:  636  (1857),  type  loe.  Clearwater,  Idaho,  Spalding.  Herb- 
age paler  or  glaucous;  leaves  linear-lanceolate;  fruit  ovoid. — Ore.,  Wash,  and  eastward. 
Coville  cites  it  as  occurring  at  Mineral  King  (Contrib.  U.  S.  Nat.  Herb.  4:  194),  but  we  are 
unable  to  refer  definitely  any  Californian  specimen  to  this  species  since  our  material  of 
Comandra  does  not  seem  to  separate  into  two  consistent  units. 

ARISTOLOCHIACEAE.     Birthwort  Family. 

Perennial  herbs  or  twining  shrubs.  Leaves  simple,  alternate,  petioled,  cor- 
date. Flowers  perfect,  apetalous,  with  a  petal-like  synsepalous  3-lobed  calyx. 
Stamens  6  to  12  with  extrorse  anthers.  Styles  6  or  1.  Ovary  inferior.  6-celled. 
Fruit  a  fleshy  or  dry  capsule.  Seeds  in  1  or  2  rows  on  the  inner  angle  of  each 
cell,  with  a  minute  embryo  in  copious  endo.sperm. — Five  genera  and  about  200 
species,  tropic  and  warm  temperate  regions  of  all  continents. 

Calj-x  regular,    persistent;    capsule    irregularly    dehiscent 1.  AsARUM. 

Calyx  irregular,    deciduous;    capsule   septicidally    ilchiscent 2.  Aristolochi.\. 

1.     ASARUM  L. 

Nearly  acaulescent  herbs  with  fragrant  slender  creeping  rootstoeks  bearing 
2  or  3  scale-like  bracts,  then  1  or  2  reniform  or  cordate  leaves  on  long  closely 
approximate  petioles  and  a  short-peduncled  flower  close  to  the  ground  in  the 
axil  of  the  lower  leaf.  Calyx  regular,  campanulate,  the  limb  3-parted,  the 
lobes  spreading  or  recurved.  Stamens  12.  nearly  free  from  the  styles,  at  first 
reflexed,  the  alternate  ones  shorter;  filaments  more  or  less  distinct,  the  con- 
nective usually  continued  beyond  the  anther  into  a  point.  Styles  6,  more  or 
less  united.  Capsule  globose,  fleshy,  commonly  biu'stiug  irregularly.  Seeds 
large,  thick.  2  rows  in  each  cell. — North  temperate  zone,  15  species,  (Deriva- 
tion obscure.) 
Rootstock  stolon-like,  remotely  scaly;   styles  united,  equaling  the  stamens. 

Calyx-lobes  1  inch  long  or  more   1.  A.'  eaudatum. 

Calyx-lobes  4  to  6  lines  long 2.  A.  lemmoni. 

Rootstock  rather  closely  scaly;   styles  nearly  distinct 3.  A.  hartwegi. 

1.  A.  eaudatum  Lindl.  Wn.D  Ginger.  Evergreen  herb :  leaves  cordate- 
reniform,  shortly  acute  or  obtusish,  pubescent  below  and  above  on  the  veins,  2 
to  6  inches  broad,  on  petioles  3  to  7  inches  long ;  peduncles  6  to  12  lines  long ; 
calyx-lobes  triangular  or  oblong,  attenuate  into  a  tail  which  is  1  to  214  inches 
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long;  tilameuts  stout,  the  free  apex  of  the  eouiieetive  much  shorter  thau  the 
anther;  styles  vtnited,  equaling  the  stamens. 

Deep  shade  of  Coast  Range  woods,  in  California  following  rather  closely  the 
Redwoiid  Belt  from  the  Santa  Cruz  Mts.  northward.  Extends  north  to  British 
Columbia. 

Locs.— Coffee  Creek,  Salmon  Mts..  Eall  8.'5.'i2;  Trinity  Sumniit,  Goddard  117;  Eureka,  Tracy 
794;  Sherwood  Valley,  Dav}/  4-  Blasdale  51GS;  Mendocino  City,  Bolander  478.5;  Stewart's  Pt., 
M.  S.  Baker;  Howell  Mt.,  jepson  ;  Olema.  Jcpson  ;  Moraga  Valley,  Vary ;  San  Leandro  Creek, 
Chandler  869;  Pescadero  Creek,  San  Mateo  Co.,  Copcland;  Santa  Cruz,  Eastwood.  Probably 
occur.s  in  the  Redwoods  of  the  Santa  Lucia  Mts. 

Refs. — AsARUM  CAUDATUM  Lindl.  Bot.  Reg.  sub.  t.  1399  (1831),  type  loc.  Fort  Vancouver, 
Wash.,  Douglas;  Jepson,  Fl.  W.  Mid.  Cal.  363   (1901). 

2.  A.  lemmoni  Wats.  Leaves  thin,  rounded  at  smnmit;  flowers  mostly 
glabrous;  calyx-lobes  only  4  to  6  lines  long,  obtuse  or  acute;  connective  only 
slightly  produced  beyond  the  anther. 

Northern  Sierra  Nevada ;  Plumas  and  Sierra  cos. 

Locs. — Brush  Creek,  Butte  Co.,  Kate  Conger;  Downieville,  Bra  Kennedy  20;  Placer  Co., 
Hardy;  Merced  Grove,  Hall  4'  Babcoek  3413;  Alta  Mdws.,  Sopping  513;  Fortman  Mt.,  Mari- 
po.sa  Co.,  Congdon. 

Refs. — AsARUM  LEMMONI  Wats.  Proc.  Am.  Acad.  14:  '294  (1879),  the  type  spm.s.  from 
Plumas  Co.,  B.  M.  Austin,  and  Sierra  Co.,  Lemmon. 

3.  A.  hartwegi  Wats.  Rootstock  rather  closely  scaly;  leaves  2  to  5  inches 
broad,  strikingly  mottled,  pubescent  below,  glabrous  above  or  .sometimes 
pubescent  along  the  lateral  veins ;  flowers  on  pedicels  i,^  inch  long ;  calyx  long, 
hairy  outside,  the  tube  6  to  8  lines  long,  the  lanceolate  attenuate  lobes  twice 
as  long;  connective  as  long  or  twice  as  long  as  anther. 

Sierra  Nevada,  4000  to  7000  feet ;  also  in  Trinity  Co.  North  to  the  Cascade 
Mts.,  Oregon. 

Loes. — N.  Fork  ilid.lle  Tule  River,  Eall  83.54;  Marble  Fork  Kaweah  River,  Hopping  301; 
Cedar  Creek,  Sequoia  Park,  Jepson  617;  Merced  Biver,  Hall  8850;  Bower  Cave,  Congdon; 
Clinton,  Amador  Co.,  Hansen;  Camino,  El  Dorado  Co.,  K.  Brandegee;  Burney  Valley,  Shasta 
Co.,  Baker  4  Nutting;  Trinity  Divide,  Shasta  Co.,  Blasdale;  Sisson,  Jepson;  Shasta  Sprs., 
Heller  7989;  Russian  Creek,  Siskiyou  Co.,  Butler  143;  Hupa  Valley,  Davy  5734;  New  River, 
Trinity   Co.,  Jepson   1986. 

Ref. — AsABUM  HARTWEGI  Wats.  Proc.  Am.  Acad.  10:  346  (1875),  type  loc.  middle  Sierra 
Nevada. 

2.     ARISTOLOCHIA  L.     Pipe  Vine. 

Twining  shrubs  with  sparingly  branched  stems  and  axillary  pendulous  flow- 
ers. Calyx  tubular,  strongly  cuiwed  and  pipe-shaped.  Anthers  6,  rarely  7  or 
8,  sessile,  disposed  in  pairs  and  adnate  to  the  short  simple  style.  Stigma  3  to 
6-lobed  or  -angled.  Capsule  6-angled  and  6-valved,  septicidally  dehiscent. 
Seeds  horizontal,  in  one  row  in  each  cell,  numerous, — About  ISO  species,  tropic 
and  temperate  regions.  (Greek  aristos,  best,  locheia,  parturition,  from  its 
supposed  efficacy  in  child-birth.) 

1.  A.  calif ornica  Torr.  Dutchman's  Pipe.  Deciduous  woody  climber, 
twining  .j  to  12  feet  high  on  shrubs,  the  herbage  more  or  less  pubescent,  some- 
times silky;  leaves  ovate,  cordate,  II/2  to  3  (or  5i/^)  inches  long,  on  petioles 
1  or  2  inches  long  or  less;  pedicels  %  inch  long,  with  a  bract  at  the  middle; 
calyx  greenish,  veined  with  purple,  li^-s  to  IV.  inches  long;  inside  of  tube  near 
the  base  with  a  broad  dull  purple  band;  limb  2-lipppd,  the  upper  of  2  broad 
obtuse  lobes,  the  lower  entire,  all  lined  with  a  disk-like  thickening  which  on 
the  upper  side  is  continued  downward  and  at  the  angle  forms  a  projection 
partially  closing  the  tube;  ovary  clavate;  stigma  with  3  broad  obtuse  lobes; 
capsule  broadly  oblong-obovate,  abruptly  contracted  to  a  slender  base,  6- 
winged,  2  to  2i/o  inches  long;  seeds  cuneate-obovate,  3  lines  long,  deeply  con- 
cave on  the  upper  side,  the  edges  incurved,  with  a  very  prominent  spongy 
raphe  in  the  concavity. 
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Coast  Range  hills  from  Monterey  Co.  and  Contra  Costa  Co.  to  Shasta  Co., 
thence  southward  in  the  Sierra  Nevada  foothills  to  Sacramento  Co.  Most 
frequent  in  the  North  Coast  Ranges  from  the  Vaca  Mts.  to  Sonoma  Co.  Mar.- 
Apr. 

Locs. — Little  Sur  River  ace.  F.  G.  Woodcock;  Santa  Cruz  Co.  ace.  Aiiderxon ;  Port  Costa, 
Chandler  866,  Hall  16S2;  Ross  Valley,  Chesnnt  #  Drew;  Bear  Valley,  Marin  Co.,  Alice  King; 
Howell  Mt.,  Napa  Co.,  Tracy  1561;  St.  Helena,  Jepson  507;  Araquipa  Hills,  Solano  Co.,  Jepson; 
Sonoma,  Biolclti;  Healdsburg,  Alice  King;  Cazadero;  Glen  Ellen;  Marysville  Buttes,  Jepson; 
Fair  Oaks,  Sacramento  Co.,  M.  S.  Baker;  Butte  Creek,  Butte  Co.,  E.  M.  Austin  151;  Redding, 
Heller  78S2. 

Refs. — Akistolochia  californica  Torr.  Pae.  E.  Eep.  4':  128  (1857),  type  loc.  Corte  Madera, 
Mariu  Co.,  Bigelow ;  Jepson.  Fl.  W.  Mid.  Cal.  364  (1901). 

SAURURACEAE.     Lizard-tail  Family. 

Ours  perennial  astringent  herbs,  with  nodose  scape-like  stems  and  alternate 

entire  petioled  leaves.     Flowers  perfect,  bracteate,  in  a  dense  terminal  spike. 

Perianth  none.     Stamens  in  ours  5  to  8.     Ovary  1-celled.  with  1  to  5  stigmas. 

Fruit  a  capsule  or  berry. — North  America  and  Asia,  3  genera  and  4  species. 

1.     ANEMOPSIS  Hook. 

Stoloniferous  herb  with  aromatic  niotstock  and  astringent  somewhat  spicy 
herbage.  Leaves  mostly  radical.  Spike  conical,  surrounded  at  base  by  a  per- 
sistent showy  involucre  of  5  to  8  bracts;  each  tlower  (except  the  lowest)  also 
subtended  by  a  small  white  bract.  Ovary  sunk  in  the  rachis  of  the  spike; 
stigmas  2  or  3.  Capsule  dehiscent  at  the  apex. — One  species.  (Greek  anemone, 
and  opsis,  appearance,  since  the  flowers  resemble  those  of  Anemone.) 

1.  A.  californica  Hook.  Yerba  ]\L^nsa.  Stems  hollow,  %  to  2  feet  high, 
with  a  bro;ully  ovate  or  elliptic  clasping  leaf  above  the  middle  and  a  fascicle 
of  1  to  3  small  petioled  leaves  in  the  axil ;  radical  leaves  elliptic-oblong, 
rounded  above,  often  somewhat  narrowed  toward  the  cordate  base,  2  to  8 
inches  long,  on  petioles  1  to  8  inches  long;  spikes  14  to  l^-o  inches  long;  iuvolu- 
cral  bracts  white  (or  reddish  beneath),  oblong,  i/4  to  1^/4  inches  long;  floral 
bracts  obovate,  clawed,  21^4  to  3  lines  long;  ovules  6  to  10  on  each  placenta. 

Common  in  saline  and  rather  wet  lowlands:  lower  Sacramento  Valley  south 
through  the  San  Joacjuin  and  South  Coast  Ranges  to  Southern  California  and 
north  through  the  Mohave  Desert  to  Inyo  Co.  East  to  Utah  and  w.  Texas  and 
south  into  Mexico.  An  infusion  of  the  root  is  used  by  Spanish-Californians 
both  as  a  liniment  for  skin  troubles  and  as  a  tea  for  disorders  of  the  blood. 

Refs. — ANEMOPSIS  CALIFORNICA  Hook.  Ann.  Nat.  Hist.  1:  136  (1838);  Hook.  &  Arn.  Bot. 
Beech.  390,  t.  92  (1841);  Hook.  Bot.  Mag.  t.  5292  (1862);  Gov.  Contrib.  U.  S.  Nat.  Herb.  4: 
192  (1893);  Bloeliman,  Erythea,  2:  39  (1894);  Jepson,  Fl.  W.  Mid.  Cal.  162  (1901).  Anemia 
californica  Nutt.  Ann.  Nat.  Hist.  1:  136  (1838),  type  loc.  Santa  Barbara  and  San  Diego. 

POLYGONACEAE.  Buckwheat  Family. 
Ours  herbs  or  low  bushes  with  simple  leaves.  Flowers  small,  regular,  mostly 
perfect,  without  corolla,  and  rarely  solitary.  Calyx  5  to  6-cleft  or  -parted. 
Stamens  4  to  9,  more  or  less  attached  to  the  calyx.  Ovary  superior,  1-celled, 
1-ovuled  and  bearing  2  or  3  styles  or  stigmas.  Fruit  an  aehene,  mostly  tri- 
angular in  ours,  sometimes  lenticular. — About  32  genera  and  700  species,  found 
in  all  lands  of  the  earth. 

Bibliog.— Bentiiam.  Geo.,  On  the  Eriogoneae  (Trans.  Linn.  Soc.  17:  401-420, — 1837).  Tor- 
rey  &  Gray,  Rev.  Eriogoneae  (Proc.  Am.  Acad.  8:  145-200, — 1870).  Watson,  S.,  Eriogonum, 
Chorizanthe  (Proc.  Am.  Acad.  12:  254-273, — 1877).  Parry,  C.  C,  Chorizanthe  (Proc.  Davenp. 
Acad.  Sei.  4:  45-63. — 1884;  5:  174-176,-1889);  Lastarriaea  (1.  c.  5:  35-36,-1886);  Notes  of 
Eriogoneae  (Bot.  Gaz.  11:  54, — 1886).  Small,  ,T.  K.,  Monog.  N.  Am.  Species  of  Polygonum 
(Mem.  Columbia  Coll.  Dept.  Bot.  1:  1-183,— 1895)  ;  Studies  in  N.  Am.  Polvgonaceae  (Bull. 
Torr.  Club,  25:  40-53,-1898;  33:  51-57,-1906).  Greene,  E.  L.,  New  Species  of  Eriogonuiu 
(Pitt.  5:   67-71,-1902);  New  Species  of  Polygonum   (1.  c.  197-203,-1903);  Certain  Polvgo- 
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naeeous  Genera   (Leaflets,  1:   17-50, — 1904).     .Tones,  M.  E.,   [Notes  on]   Eriogonum   (Contrib. 

11:    4-18,-1903). 

Leaves  alternate  or  basal,  always  with  sheathing  stipules;  involucre  none. 

Sepals  .5,  equal  and  erect  in  fruit ;  stigmas  capitate 1.     Polygonum. 

Sepals  unequal,  the  inner  row  erect  anil  enlarging  in  fruit,  the  outer  row  reflexed;  stigmas 
tufted. 

Leaves  not   renif omi ;    sepals   6 2.     RuMBX. 

Leaves  renif orm;    sepals    4 3.     OxYKlA. 

Leaves  opposite  or  basal,  without  sheathing  stipules. 

Flower  or  flowers  subtended  by  one  or  several  distinct  bracts,  or  none. 

Bract  enlarged  in  fruit,  1-flowered,  2-lobed,  2-saccate  on  the  back.. 4.     Pterostegia. 
Bracts  not  saccate  or  enlarged  in  fruit. 

Bracts  none ;  stamens  9 5.     Phyllogonum. 

Bracts  woolly ;  flowers  in  clusters. 

Calyx  glabrous ;  stamens  3 6.     Nemacaulis. 

Calyx  woolly ;   stamens  .5  to  9 .  . 7.     Hollistekia. 

Bracts    naked  ;    stamens    3 8.     Lastarri.^ea. 

Flowers  borne  in  a  tubular  or  turbinate  involucre. 
Involucral  teeth  spine-  or  bristle-tipped. 

Involucre  mostly  5  or  Gtoothed.  usually  l-flowered;  stamens  3,  6,  or  9;  involucral 

lobes  usually  tipped  with  hooked  spines 9.     Chorizanthe. 

Involucre  4  or  5-cleft  (usually  deeply),  2  to  many-flowered;  stamens  9;  involucral 

lobes  ending  in  straight  bristles 10.     OxytheC-^. 

Involucre  3  to  8-toothed,   the  teeth   not  bristle-tipped 11.     Eriogonum. 

1.  POLYGONUM  L.  Knotweed. 
Herbs,  some  water  plants,  some  woody  at  base.  Leaves  entire,  alternate, 
with  scarious  sheathing  stipules  ("sheaths"),  these  entire,  ciliate  or  lacerate. 
Inflorescence  various,  the  flowers  on  jointed  pedicels.  Calj^x  red,  white,  or 
sometimes  greenish,  in  all  ours  5-cleft  or  -parted,  the  divisions  erect  in  fruit. 
Stamens  4  to  9.  Styles  2  or  3.  Achene  lenticular  or  triangular,  enclosed  in 
the  fruiting  calyx.  Embryo  curved,  lying  in  a  groove  at  an  angle  of  the 
endosperm. — About  160  species,  all  continents.  (Greek  polus,  many,  and  gonu, 
knee,  on  account  of  the  nodose  zigzag  .stem  of  many  species.) 

A.    Leaves  not  cordate. 

1.     Flowers  in  axillarif  clu.stirs  or  in  spikes,  racemes  or  panicles. 
Leaves  ample,  not  jointed  to  the  petiole. 

Alpine  or  subalpine  perennials  with  thick  rootstoeks;  stamens  8;  achene  triquetrous. 

Flowers  in  a  single  dense  terminal  raceme ;  stem  simple ;  herbage  glabrous. — Subgenus 

BiSTORTA    1.     P.  histortoides. 

Flowers    in    clusters    or    panicles;    calyx    articulated    with    the    pedicel. — Subgenus 

ACONOGON. 

Flowers  numerous  in  panicles  2.     P.  alpinum. 

Flowers  2  to  4  in  axillary  clusters 3.     P.  davixiae. 

Low  valleys  or  at  middle  altitudes;  flowers  in  spikes   (usually  geminate  or  paniculate), 

with  small  scarious  bracts;  calyx  appressed  to  the  triquetrous  or  lenticular  achene; 

stamens  4  to  8,  filaments  filiform;  sheaths  cylindrical,  truncate,  entire. — Subgenus 

Persicaria. 

Spikes  1  or  2 ;   flowers  red ;   stamens  5,  exserted ;   achene  lenticular ;   aquatic  or  marsh 

perennials. 

Leaves  elliptical  or  oblong;  spikes  oblong  or  ovate,  %  to  1  inch  long 

4.    P.  amphibium. 

Leaves  ovate-lanceolate;   spikes  more  elongated,  1  to  3  inches  long 

5.     P.  miihlenhergii. 
Spikes  several  to  many,  in  2s  or  more  or  less  paniculate;  stamens  6  to  8,  included; 
achene  either  lenticular  or  triangular;  stream  borders  or  marshy  places. 
Sheaths  naked  in  age;  spikes  often  <lroo[)iug;  sepals  white  or  flesh-color;  stamens 

6 ;   annual 6.     P.  lapathifolium. 

Sheaths  truncate  or  truncatish,   fringed   with  bristles;   spikes  erect. 
Calyx  not  punctate. 

Internodes   strongly   swollen  above  the   nodes 7.     P.   fusiforme. 

Internodes   not   swollen. 

Herbage  mostly  glabrous ;  annual 8.     P.  persicaria. 

Herbage  strigillose;  perennial 9.     P.  hydropiperoides. 

Calyx  punctate ;  perennial   10.     P.  acre. 
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Ijeavos  mostly  narrow  ainl  lancoolatc,  joiiitcil  upon  a  short  prtiolo  ailnate  to  tlie  sliort  sheath  of 
the  scarious  stipules;   flowers  in  axillary  chisters,  the  clusters  either  more  or  less  sep- 
arated or  crowded  into  a  terminal  leafy  spike;  stamens  mostly  S,  the  filaments  or  some 
of  them  often  dilated  at  base;  achene  tr!((uetrous. — Subgenus  AvicuLAniA. 
Perennial  and  more  or  less  suffrutescent. 

liCaves  revolute;  flowers  several  in  a  cluster,  crowded  at  the  ends  of  the  branches.  . .  . 

11.     P.  paronychia. 
Leaves  plane;  flowers  1  to  3  in  each  axil,  less  crowded. 

Loaves  linear;  dry  foothills 12,     P.  hnlanderi. 

Leaves  oblong  or  obovate ;   alpine 13.     P.  shastcnse. 

Annuals. 

Plants  prostrate;  branches  leafy  to  the  ends 14.     P.  aviculare. 

Plants  erect   or   ascending. 

Flowers  in  axillary  clusters;    leaves  little  reduced   upwards. 

Achenes  dull    lo.      P.   ramoxissimum. 

Aehenes  shiny   Ifi.     P.  minimum. 

Flowers   in   very   loo-se   spilses;    leaves   nuich    reiluced   upwards;    ]dants   i/.    to   IV2 
feet  high. 

Flowers  deflexed  ;   aehenes  black,  shining 17.     P.  dnu(ila.ni. 

Flowers  erect;  achenes  brownish,  dull 18.     P.  .iprrtjtdariacforme. 

Flowers  in  dense  terminal  leafy  spikes;  plants  T{.  to  4  inches  high. 

Flowers  greenish  white;   "achene  brown" 10.      P.  imhriratum. 

Flowers  whitish   or   rose-color;    "achene   black" 2(1.      P.    wal.'iouii. 

2.     FJower.i  .strictly  solitarji  in  the  axiln  of  the  leave.<f  or  liractx. 
Interno<li's  in  ours  very  short  and  the  branches  spike-like;  stamens  S;  achene  triquetrous;  leaves 
very  narrow,  not  jointed  to  the  lacerate  sti|iule;   oiirs  slender  wiry  lirittle  annuals. — 
Subgenus  Dubavia. 
Sheaths  conspicuously  lacerate. 

Stems  flowering  above  the   base;    sheaths  lacerate   into   more   or  less  bristle-Iike   seg- 
ments   21.     P.   ealifornirum. 

Stems  flowering  from  v(-ry  base;  stipules  cottony 22.     P.  parryi. 

Sheaths  2-parted,  the  segments  sharply  but  shortly  toothed 23.     P.  hidwelliaCi 

B.    Leaves  cordate. 

Flowers  in  loose  panieled  racemes;   stamens  S;   achene  tri(|uetrous;   twining  plants. — Subgenus 
ItiiiiKKDYKi  \ 24.     P.  eonrolvulu-.'i. 

1.  P.  bistortoides  I'tii'sh.  Stems  sevor:il  from  a  thick  horizontal  rootstock, 
1  to  214  feet  liigh,  tlie  leaves  mo.stly  basal,  those  above  reduced  and  bract- 
like;  leaves  erect,  oblong  to  linear-oblong,  4  to  8  inches  long,  the  petioles  half 
to  as  long;  raceme  dense,  spike-like,  %  to  IV2  inches  long;  flowers  white,  on 
sh'iider  pedicels.  2  to  4  lines  long. 

High  wot  meadows  in  the  Sierra  Nevada.  San  Bernardino  ]\lts.  and  North 
Coast  Ranges.    East  to  tlie  Kocky  Mts,  and  far  nortliward. 

Loes. — Mt.  San  Jacinto,  77o/(  23.-)S';  Hocketts  Jtdws.,  Tulare  Co..  TTnU  <f-  Baheoch  .5fin4; 
Giant  Forest  (Round  Meadow  was  white  with  its  flowers  in  ,lune.  1000),  Jepson  708;  Twin 
Lakes,  Alpine  Co..  naii.icn  Sl.T;  Bear  Valley,  Nevada  Co.,  Jc/i.toii  ;  Goosenest  Mt..  Built  r 
9(i!);  Morgan,  Tehama  Co..  77n»  <f  Bnhrocl  4331;  Sisson.  TTnll  rf-  Baheock  4070;  Shackelford 
Canon.  Chandler  1708;  Modoc  Co.,  M.  S.  Baker:  Trinity  Summit,  Goddard  103;  South  YoUo 
Bolly.  Jepxon ;  Snow  Mt.  (ace.  Zoe,  4:   17.5);  Sherwood  Valley,  Davy  'ACM. 

Refs. — Polygonum  bistobtoide.s  Pursh,  Fl.  1:  271  (1S14),  tv])e  loe.  Weippe,  Idaho.  Capt. 
Lcieis;  Piper,  Contrib.  U,  S.  Nat.  Herb.  11:  230  (190(5)  ;  Small,  Monog.  N.  Am.  Polygonum.  28, 
pi.  1  (1893).  P.  hktorta  Wats.  Bot.  Cal.  2:  14  (1880),  not  L.  P.  cephalophornm  Greene, 
Pitt.  5:  198  (1903).  type  loc.  Mt.  Conness.  3  Aug.,  1890,  Harford.  P.  hernardinum  Greene, 
1.  c.  199,  type  loc.  Bluff  Tjake,  San  Bernardino  Mts.,  Pari.ih.  Bi.ttnrla  leptophylla  Greene, 
Leaflets.  1:   20   (1904).  type  loc.  high  Sierra   Nevada.  Bolander. 

2.  P.  alpinum  All.  Stems  stout,  erect,  2  to  7  feet  high,  arising  from  a 
fleshy  root  stock,  1  to  2  inches  in  diameter;  herbage  glabrous  or  nearl.y  so; 
leaves  ovate,  acuminate.  3  to  6  inches  long,  the  short  petiole  narrowly  wing- 
margined  to  the  base;  panicles  terminnl.  loose,  nearly  or  quite  leafless,  3  to  7 
inches  long;  flowers  white. 

Subalpine,  Yosemite  to  Jit.  Shasta  and  west  to  ^farble  Mt. 

Locs.— Lake  Tenaya.  nail  4'-  Baheoek  3035;  TIetch-lTetchy,  Jepson  3488;  Silver  Lake, 
Hansen  314;  Bonner  Lake.  Heller  7123;  Bear  Valley,  Nevada' Co,,  Jep.ion  :  Klamath  Range, 
Jcp.wn  2883.  " 

Befs. — Polygonum  alpinum  All.  Fl.  Pedem.  2:   200.  t.  (iS.  fig.  1    (1785).  type  European; 
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SiiKill,  Mum.  Coliitiiliia  CciU.  Onpt.  Bot.  1:  :\2.  pi.  3  (1895).  P.  pohimorphum  Tiodcl).;  Wjits. 
Hot.  Cal.  2:  1.5  (ISSil).  P.  phiitolai-carfolium  Moisn.;  Small,  Bull.  Torr.  Club,  19:  .^(iO  (1892), 
the  typo  from  California;   Mem.  Columbia  OoU.  Dept.  Bot.  1:   34,  pi.  4   (1895). 

:>.  P.  davisiae  lirow.  Stems  simple  or  spariiintly  branched,  .'i  to  11  inehes 
liij,'li.  several  from  the  crown  of  a  thick  taiiroot  1  or  2  inches  in  diameter; 
leaves  ovate  or  oblong-ovate,  minutely  pubescent,  often  glaucous,  %  to  IV2 
incites  long,  subsessile  or  shortly  petioled ;  flowers  purplish  green  or  yellowish, 
2  to  4  in  loose  terminal  or  axillary  clusters;  aehene  half  exserted  from  the 
jiorsistent  calyx. 

High  mountains,  iiorllicrn  Sierra  Nevada  and  Norlli  Coast  Ranges,  GOOO  to 
8000  feet. 

T,„cs.— Snow  Mt.  (ace.  Zoo,  4:  175);  South  Yollo  Bolly,  Jcpson;  Marble  Mt.,  Jcpaon  2843; 
Trinity  Summit.  Jepxon  2053;  Salmon  Mts.,  llall  S()10;  Mt.  Shasta;  Lassen  Peak,  Ti;.  M. 
Auslin;  Placer  Co.,  Carpenter ;  Carson  Spur,  TIaiiscn  714.     Mt.  Lola,  Nev.,  Kennedy  ^  Dolnt. 

Refs. — Polygonum  davishe  Brew.;  Gray,  Proe.  Am.  Aca.l.  8:  399  (1.872),  type  loc. 
northern  Sierra  Nevada,  Brewer.  Torrey,  Mins  N.  J.  Davii ;  Small,  Monog.  N.  Am.  Polygonum, 
38,  ]il.  (i  (isfi5).    P.  nrwhcrryi  Small;  Merriam,  N.  Am.  Fauna,  10:  145  "(1899). 

4.  P.  amphibium  L.  Water  Persicaria.  Aiiuatic  glabrous  perennial  with 
stout  stems  not  branching  above  the  rooting  base;  leaves  floating,  elliptical  to 
oblong  or  oblong-lanc(>olatc,  truncate  or  rounded  at  base,  2  to  7  inches  long  on 
jietioles  ~/^  to  214  inches  long;  sheaths  leaf-bearing  at  about  the  middle;  spike 
terminal,  dense,  ovate  or  oblong,  i/>  to  1  inch  long,  on  a  commonly  short 
peduncle;  calyx  bright  rose-color,  l''^  to  3  lines  long,  the  5  stamens  and  2-cleft 
style  exserted;  aehene  lenticular. 

Ponds  and  lakes  in  Southern  Calit'oriiia  and  tiic  Sierra  Xc^vada,  north  to 
British  Columbia  and  east  to  the  Atlantic.  Europe;  Asia.  Often  terrestrial 
and  almost  equally  successful  as  a  land  or  water  plant. 

Locs. — Bluff  Lake,  San  Bernardino  Mts.,  A'ora  Pcilihoiie ;  Kern  Canon,  Jepson  1040;  Hetch- 
Hetchy,  Chcoiut  <^-  Drew;  Lake  Tahoe,  Brewer  2130;  Donner  Lake,  TTellcr  7102;  Placer  Co., 
Carpnitrr ;  Silver  Ijake,  Lassen  Co.,  Biil'er  <f-  Nvltiiifj. 

Var.  hartwrightii  Bissel.  Sheaths  rough-hairy,  ciliate,  usually  witii  an 
abruptly  spreading  herbaceous  margin. — Upper  Sacramento  Valley  and  north- 
ern Sierra  Nevada;  eastward  to  the  Atlantic. 

Refs. — Polygonum  .^MrTuniuM  L.  Sp.  PI.  301  (1753),  type  European;  Sm,ill,  Monog.  N. 
Am.  Polygonum,  40,  pi.  7  (1S95).  Perairaria  purpnrnta  Greene,  Leaflets,  1:  27  (1904),  type 
loc.  Silver  liake,  Lassen  Co.,  Baker  4"  Nuttinn.  P.  msu/nit!  Greene,  1.  c.  32,  type  loc.  San 
Bernardino  Mts.,  9550  ft.,  Wright  1809.  Var.  hartvvri'giitii  BLssel,  Rhod.  4:"l05  (1902). 
Poliiqonum  hartwrii/htii  Gray,  Proc.  Am.  Acad.  S:  294  (1.870),  type  loc.  New  York, H'art  JFnV;/i(; 
Greene,  Fl.  Fr.   130   (1891).' 

T).  P.  muhlenbergii  Wats.  Perennial,  aquatic  or  in  half  dry  places;  stems 
decumi)ent  or  suhcrect,  2  to  3  (or  (j)  feet  high ;  leaves  and  upper  portion  of  the 
simple  stem  usually  appressed-hirsutulose  or  scabrous,  the  peduncle  glandular 
with  short  hairs;  leaves  thin,  ovate-lanceolate  to  lanceolate,  acuminate  or  even 
attenuate,  usually  rounded  at  base,  3  to  8  in(dies  long,  the  petioles  1  to  SVs  inches 
long;  sjuIkcs  1  to  4  inches  long,  often  in  pairs;  calyx  rose-color  or  pink,  5-parted 
to  tile  middle;  stamens  5,  exserted;  style  2-cleft;  aehene  lenticular. 

Lakes  and  sluggish  streams  from  the  coast  to  the  Sacramento  Valley. 
Throughout  North  America. 

Locs. — Cache  Sloiigli,  Solano  Co.,  Jepson;  San  Francisco,  Jcpson;  Gilroy,  Jepson;  San  Tjuig 
Obispo,  Ji'ji.son  3009;  ilciildsburg,  Alice  Kinfj ;  Klamath  River,  Siskiyou  Co.,  Butler  193; 
Honey  Lake  Valley,  Davy  3321. 

Refs. — Poi,Y<;oNUM  MUHLENBERGII  Wats.  Proc.  Am.  .\cad.  14:  295  (1879),  tvpc  from  U.  S. ; 
Jepson,  Fl.  W.  Mid.  C^al.  101  (1901).  P.  emer.sum  Britt.  Trans.  N.  Y.  Acad.  Sei.  8:  73  (18S9)  ; 
Small,  Monog.  N.  Am.  Polygonum,  44,  pi.  9  (1895).  Pernicaria  franciseana  Greene,  Leaflets, 
1:  42  (1904),  type  loc.  Mountain  T^ake,  S.  F.  P.  hexperia  Greene,  1.  c.  43,  type  loc.  Searsville, 
San  Mateo  Co.,  C.  V.  Baker  1835.  7'.  alixmaefolia  Greene,  1.  c.  44,  type  loc.  Cloverdale,  Heller 
5823.     /'.  cniillri  (Ireene,  1.  c,  ty])e  loc.  Visalia,  Covillc  t}'-  Funston  1200. 

(),  P.  lapathifolium  L.  Common  Knotweed.  Willow-weed.  Annual,  com- 
monly  stout.    1    to   4  feet  high,    branching;   herbage   glabrous   except   a   very 
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scanty  glandular  pubescence  on  the  peduncles  and  a  scabrous  pubescence  on 
the  leaf-margins  or  the  leaves  beneath  sometimes  resin-dotted ;  leaves  broadly 
lanceolate,  mostly  long-acuminate,  cuneate  at  base,  4  to  5  inches  long,  short- 
petioled ;  spikes  axillary  and  terminal,  oblong  and  erect  or  linear  and  nodding, 
1  inch  long  or  more;  bracts  ovate,  acute;  calyx  white  or  flesh-color;  stamens 
6,  included;  achene  lenticular  or  rarely  triangular. 

Common  along  streams  or  in  marshy  lands,  often  whitening  great  areas. 
Aug. -Sept. 

Locs. — Yreka,  Butler  196 ;  Howell  Mt.,  Jepsoii ;  lower  Saeraiiiento  River,  Jtpson ;  lone, 
Brannton  1181;  West  Berkeley,  Jcpson;  Alvarado,  Jepson;  Los  Buellis  Hills,  Santa  Clara  Co., 
E.  J.  Smith;  Bakersfield,  Heller  7839;  Lone  Pine,  Jepson  51.50;  Los  Angeles,  Eliziibeth  Palmer; 
Eamona,  K.  Brandegee ;  Calexico,  Parish  8073. 

Var.  incanum  Koch.     Small,  slender ;  leaves  whitish  beneath. — Berkeley,  etc. 

Eefs. — PoLYcoxi'M  LAP.^.THIF0LIUM  L.  Sp.  PI.  3611  (1753),  type  European;  Small,  Monog. 
N.  Am.  Polygonum,  54,  pi.  14  (1895)  ;  Jepson,  Fl.  W.  Mid.  Cal.  161  (1901).  P.  nodosum  Pers. 
Syn.  1:  440   (1805).     P.  incarnatum  Auet.     Var.  incanum  Koch,  Syn.  Fl.  Germ.   711   (1837). 

7.  P.  fusiforme  Greene.  Stems  several  or  many  from  the  base,  dark  red, 
assurgent.  2  to  3  feet  high,  the  internodes  fusiform-thickened  above  the  nodes; 
leaves  linear-lanceolate,  acuminate  at  both  ends,  glabrous  or  strigulose  on 
midrib,  2i/2  to  4  inches  long,  subsessile ;  sheaths  strigulose  outside  and  at  first 
shortly  ciliate  at  summit ;  bracts  obtuse,  shortly  ciliate ;  racemes  dense.  1  to 
11/2  inches  long,  usually  paniculate ;  calyx  red  in  bud,  mostly  white  in  anthesis, 
its  segments  5  (or  4)  ;  stamens  "4"  to  7;  achene  "lenticular"  or  triquetrous, 
black,  shining. 

Colorado  River  Valley:     Palo  Verde,  Jepson  5280. 

Eefs. — Polygonum  fusiforme  Greene,  Erythea,  1:  259  (1893),  type  Ice.  Colorado  River 
near  The  Needles,  N.  C.  Wilson;  Small.  Monog.  N.  .\m.  Polygonum,  70,  pi.  22  (1895).  Perhaps 
too  near  P.  persiearioides  H.B.K.  of  Xew  Mexico  and  Mexico. 

8.  P.  persicaria  L.  Lady's  Thumb.  Annual;  resembling  P.  lapathifolium 
but  sheaths  strigose  and  the  sheaths  and  truneatish  bracts  ciliate;  leaves  sub- 
sessile;  spikes  shorter  and  erect;  calyx  red  or  white,  not  glandular;  stamens 
generally  6.  included. 

Widely  distributed  in  North  America.     Naturalized  from  Europe. 

Locs. — (?)  Lone  Pine,  JepsoJi  5151;  St.  Helena,  Jepson;  lower  Sacramento  River,  Jepson; 
Navarro,  Byxhee ;  Humboldt  Co.,  Chesnut  if-  Drew. 

Refs. — Polygonum  persic.4ri.\  L.  Sp.  PI.  361  (1753),  type  European;  Small,  Monog.  N. 
Am.  Polygonum,  66,  pi.  20  (1895).  P.  arcmitum  Greene,  Pitt.  5:  201  (1903),  type  loc.  Napa 
Elver. 

9.  P.  hydropiperoides  ]\Iichx.  Perennial ;  stems  1  to  3  feet  high,  branching; 
sheaths  hairy;  spikes  slender  or  filiform,  often  interrupted  below;  calyx  small, 
flesh-color  or  whitish,  not  dotted;  stamens  8. 

Southern  California:  San  Bernardino,  ace.  Parish;  streams  near  the  coast, 
ace.  Abrams;  Visalia.  ace.  CoviUe. 

Eefs. — Polygonum  hydropiperoides  Miehx.  Fl.  Bor.  Am.  1:  239  (1803),  "Pennsylvania, 
Virginia,  Carolina";  Small.  Monog.  N.  Am.  Polvgonum,  80,  pi.  27  (1895);  Abrams,  Fl.  Los 
Ang.  122  (1904);  Gov.  Contrib.  V.  S.  Nat.  Herb."4:   191   (1893). 

10.  p.  acre  H.B.K.  Dotted  Smart-weed.  Perennial,  rooting  and  decum- 
bent at  base,  erect  and  branching  above,  2  to  5  feet  high,  glabrous  or  the 
margin  of  the  leaves  scabrous;  leaves  ovate-lanceolate  to  linear-lanceolate, 
acuminate,  attenuate  to  a  very  short  petiole.  2  to  3  inches  long;  sheaths  mostly 
bristly-ciliate.  the  short  truncate  bracts  mostly  naked;  spikes  loose  and  slender, 
1  to  3  inches  long,  erect  on  long  peduncles  or  panieled;  calyx  greenish,  con- 
spicuously glandular-dotted;  stamens  8;  achene  lenticular  or  triangular. 

Common  in  low  and  especially  marshy  ground  or  in  moist  mountain  meadows. 
Sept.  An  important  bee-plant  along  the  Sacramento  River,  the  honey  yield 
as  heavy  as  from  alfalfa  (M.  C.  Richter). 
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Lues. — Trinity  River  valley,  Tracy  3473;  Howell  Mt.,  Jepson;  Kapa  River,  Jepsoti;  Berkeley, 
Jepson;  Milpitas,  M.  J.  Smith;  San  Mateo  Co.,  Jepson  4159;  Moss  Lndg.,  Monterey  Co., 
Abiains  40.51;  San  Luis  Obispo,  Jepson  3068;  Irishtown,  Amador  Co.,  Hansen  754;  Witch 
Creek,  Alderson. 

Ret's. — Polygonum  acre  H.B.K.  Nov.  Gen.  et  Sp.  2:  179  (1817),  type  trop.  Am.  P.  puncta- 
tum  Ell.  Bot.  S.  C.  &  Ga.  1;  455  (1821)  ;  Small,  Monog.  N.  Am.  Polygonum,  88,  pi.  31   (1895). 

11.  P.  paronychia  C.  &  S.  Stems  from  large  woody  rootstoeks,  suffrutes- 
cent,  prostrate  or  ascending,  1  to  3  feet  long ;  branches  leafy  above,  below 
clothed  with  old  sheaths ;  sheaths  large,  4  to  6  lines  long,  brown  and  5-nerved, 
the  margin  freely  lacerate  above,  persistent,  the  segments  becoming  hair-like 
in  age;  leaves  linear-lanceolate,  5  to  8  (or  11)  lines  long,  acute,  the  margin 
revolute ;  flowers  about  3  in  an  axil,  on  short  pedicels,  densely  crowded  at  the 
ends  of  the  branches  in  short  more  or  less  leafy  spikes ;  sepals  white  or  rose- 
color,  oblong-ovate,  the  green  midvein  with  pinnately  toothed  outline ;  stamens 
8,  the  3  inner  dilated  at  base. 

Sand  hills  along  the  coast:   middle  California  north  to  British   Columbia. 

Lnes. — Monterey,  Berg;  San  Francisco,  Setchell,  Jepson;  Pt.  Reyes,  Davy  6877;  Bucksport, 
Trary  3200;  Requa,  Goejdard. 

Refs. — Polygonum  pakonychia  C.  &  S.  Linnaea,  3:  51  (1828),  type  loc.  San  Francisco, 
Chaniisso.  Eschscholtz;  Small,  Monog.  N.  Am.  Polygonum,  94,  pi.  34  (1895)  ;  Jepson,  Fl.  W. 
Mid.  Cal.  159  (1901). 

12.  P.  bolanderi  Brew.  Stems  many,  erect.  5  to  10  inches  high,  arising 
from  a  woody  taproot  or  from  prostrate  woody  branches ;  leaves  narrowly 
linear  to  .subulate,  acute  or  cuspidate,  2  to  8  lines  long,  not  revolute;  sheaths 
persistent,  2-lobed  on  each  side,  the  lower  lobes  finely  lacerate;  flowers  white 
or  rose-color.  1  or  occasionally  2  in  the  axils  on  the  branchlets ;  stamens  8  or  9. 

Rocky  outcroppings,  Napa  and  Mt.  Hood  ranges.  Possibly  also  at  Salida, 
Stanislaus  Co.     July-Sept. 

Refs. — Polygonum  bolandeki  Brew.;  Gray,  Proe.  Am.  Acad.  8:  400  (1872),  type  loc.  Napa 
Vallev.  Brewer,  Bolander ;  Small,  Monog.  N.  Am.  Polygonum,  140,  pi.  57  (1895)  ;  Jepson,  Fl. 
\V.   Mid.   Cal.   159    (1901). 

13.  P.  shastense  Brew.  Stems  mostly  simple,  2  to  6  inches  long,  several 
from  the  branching  crown  of  a  perennial  root;  leaves  oblong  or  obovate,  3 
to  4  inches  long;  stipules  broad,  silvery;  flowers  red  or  white,  2  or  3  in  the  axils; 
stamens  8. 

High  Sierra  Nevada,  7000  to  9000  feet ;  north  to  Mt.  Mazama,  Oregon. 

Locs. — Mt.  Shasta,  Jepson  ;  Lassen  Peak,  Mrs.  E.  M.  Austin  ;  Donner  Pass,  Heller  7151 ; 
Pyramid  Peak,  Hcdl  J-  Chandler  4744;  Long  Mdw.,  Tuolumne  Co.,  Chesnut  <j'-  Drew;  Mt. 
Goddard,  Hall  4-  Chandler  684;   Mt.  Silliman.  K.  Brandegee.     Mt.  Rose,  Nev.,  Kennedy  1137. 

Refs. — Polygonum  shastense  Brew.;  Gray,  Proc.  Am.  Acad.  8:  400  (1872),  type  spms. 
from  Mt.  Shasta  and  Carson  Pass,  Torreii.  Breu-er;  Small,  Monog.  N.  Am.  Polvgonum,  96,  pi. 
35  (1895)  ;  Merriam,  N.  Am.  Fauna,  16:  144  (1899). 

14.  P.  aviculare  L.  Wire  Grass.  Yard  Grass.  Annual;  stems  wiry,  mi- 
nutely striate,  prostrate  or  ascending,  often  several  feet  long,  flowering  from 
the  base;  herbage  glabrous  and  green;  leaves  oblong,  acute,  3  to  6  lines  long; 
flowers  on  very  .short  pedicels,  2  lines  broad  when  expanded;  calyx  cleft,  the 
oblong  lobes  white  with  a  green  center;  stamens  8,  the  3  inner  with  dilated 
bases;  styles  3,  very  short;  achene  ovoid,  dark  brown,  minutely  granular. 

Naturalized  from  Europe;  common  in  hard,  especially  beaten  soils,  and 
sometimes  in  cultivated  lands;  flowering  through  the  dry  season  and  until 
after  the  rains  break.  Var.  littorale  Koch.  Leaves  thick,  often  obtuse. 
— Maritime  form. 

Refs.— Polygonum  avicul.\be  L.  Sp.  PI.  362  (1753),  type  European.  Var.  littorale 
Martens  &  Koch,  Deutsche  Fl.  3:  59  (1831). 

15.  P.  ramosissimum  ]\Iichx.  Annual,  with  the  aspect  of  P.  aviculare  but 
erect  and  1  to  2  feet  high;  leaves  oblong  to  lanceolate.  %  to  1^4  inches  long, 
somewhat  reduced  above ;  calyx  greenish  or  yellowish ;  stamens  3  to  6 ;  achene 
black,  dull. 


382  POLYGONACEAE 

California;  nortli  to  Saskatchewan  and  east  to  tlie  Atlantic. 

Locs. — Pasadena,  Grant  102U;  Yosemite,  IlaU  9131.     Rarely  noted  in  Cal. 
Eefs. — PoLYGOKUM   BAMOSISSIMUM   Michx.  Fl.  Bor.   Am.   1:    237    (1803),   type  loc.   Illinois. 
P.  erectum  Wats.  Bot.  Cal.  2:   11   (18S0),  not  L. 

16.  P.  minimum  Wats.  Annual;  stems  usually  several  from  the  base,  2 
to  -1  (or  6)  inches  long,  ascending;  herbage  glabrous,  scaberulous  at  the  nodes; 
leaves  ovate  or  elliptic,  2  to  6  lines  long,  apiculate.  evenly  distributed  or  some- 
what crowded  at  ends  of  branches;  tlowers  in  all  the  axils,  greenish  white; 
stamens  5  to  8;  aehene  slightly  exserted,  black,  smooth,  shining. 

Central  Sierra  Nevada  to  Siskiyou  Co.,  4000  to  7000  feet;  north  to  Alaska, 
east  to  Utah. 

Loes. — Mt.  Watkins,  Eall  9170;  Donner,  Brandegee;  Shackelford  Creek,  Butler  1776. 
Kefs. — Polygonum  minimum  Wats.  Bot.  Kings,  315  (1871),  type  loc.  Wahsatch  and  Uintah 
mountains,  Utah;  Small,  Monog.  N.  Am.  Polygonum,  128,  pi.  51   (1895). 

17.  P.  douglasii  Greene.  Annual,  mostly  sparingly  branched  and  strictly 
erect,  8  to  21  inches  high;  leaves  linear-oblong  or  -lanceolate,  acute,  thinnish, 
1  to  IVi  inches  long;  sheaths  lacerate;  flowers  reddish,  2  lines  long,  scattered, 
on  deflexed  pedicels;  aehene  triquetrous,  jet-black,  smooth  and  shining. 

High  mountains.  California,  4000  to  8000  feet;  north  to  British  Columbia, 
east  to  Texas  and  Maine. 

Locs. — Volcano  Creek,  Jepson  956 ;  Yosemite,  Jepson  5G68 ;  Bear  Valley,  Nevada  Co., 
Jepson  ;  South  YoUo  Bolly,  Jepscm.  The  following  have  the  aehene  smooth  and  shining  on 
the  angles  but  otherwise  dull  black  and  slightly  roughened  like  morocco  leather;  Bluff  Lake, 
San  Bernardino  Mts.,  Nora  Pettibonc ;  Bubbs  Creek,  Jepson  780;  Sisson,  Jepson. 

Var.  latifolium  Greene.  Leaves  oblong;  flowers  mostly  crowded  towards 
the  ends  of  the  branches. — Pacific  Coast. 

Var.  austinae  Jones.  Leaves  ovate  to  lanceolate.  3  to  6  lines  long;  calyx 
green  with  whitish  margins,  1  line  long;  aehene  black,  smooth  and  shining. 
■ — Modoc  Co.,  northerly  to  Idaho, 

Eefs. — PoLY-GONUM  DOUGLASII  Greene,  Bull.  Cal.  Acad.  1:  125  (1885),  tvpe  from  western 
America;  Fl.  Fr.  134  (1891);  Small.  Monog.  N.  Am.  Polygonum,  118,  pi. '46  (1895).  Var. 
L.iTiFOLiUM  Greene,  11.  cc.  P.  tenue  Wats.  Bot.  Cal.  2:  12  (1880),  not  Michx,  Var.  latifoJiiim 
Engelm.  in  Wats.  1.  c.  P.  montanum  Greene,  PI.  Bak.  3;  13  (1901).  Var.  austinae  Jones, 
Contrib.  12;  75  (1908).  P.  austinae  Greene,  Bull.  Cal.  Acad.  Sci.  1:  212  (1885),  type  loc. 
Modoc  Co.,  sagebrush  plains,  S.  M.  Austin. 

18.  P.  spergulariaeforme  Meisn.  Annual,  much  branched  and  somewhat 
diffuse,  or  sparingly  branched  and  more  strictly  erect,  4  to  13  inches  high ; 
sheaths  with  a  short  mostly  scarious  base  and  lacerate  summit :  leaves  linear 
or  oblaneeolate,  1-nerved,  acute,  i/2  to  VyU  inches  long;  spikes  4  inches  long 
or  less,  very  slender,  the  flowers  much  scattered  below,  crowded  above ;  calyx 
rose-color  or  white;  stamens  8,  included,  the  filaments  hardly  dilated  at  base; 
style  as  long  as  the  ovary.  3-parted, 

Dr.y  hills ;    North  Coast  Ranges  to  British  Columbia  in  the  coast  region.  Oct. 

Locs. — Grouse  Creek,  Humboldt  Co.,  Chesnut  tf-  Drew;  Sisson,  Jepson;  Humbug  Creek, 
Siskiyou  Co.,  Butler  195. 

Refs. — Polygonum  spergulariaeforme  Meisn.;  Small.  Bull.  Torr.  Club,  19:  366  (1892), 
type  loc.  Pacific  Coast;  Small,  Monog.  N.  Am.  Polvgonum,  130,  pi.  52  (1895).  P.  coarctatum 
Dough;  Wats.  Bot.  Cah  2;  12  (1880).  P.  hoicelfii  Greene,  PI.  Bak.  3:  14  (1901),  tvpe  loc. 
Siskiyou  Mts.,  Howell.  P.  exile  Eastw.  Proe.  Cal.  Acad.  ser.  3,  Bot.  2:  286  (1902),  type  loc. 
Kings  Caiion,  Eastwood;  stamens  3. 

19.  P.  imbricatum  Nutt.  Annual;  stem  branching  from  the  base  or  some- 
times simple,  erect,  1  to  3  inches  high,  the  upper  leaves  scarcely  smaller  but 
crowded  and  with  flowers  crowded  in  their  axils ;  leaves  linear,  acute,  3  to 
5  lines  long;  .stipules  2-eleft,  the  lower  segments  of  each  pair  more  or  less 
united  ;  flowers  greenish  white,  very  shortly  pedicelled;  stamens  5;  stj'les  nearly 
obsolete;  aehene  brown,  dull,  smooth. 

Sierra  Nevada,  6000  to  8000  feet.  Yosemite  Park  to  Donner  Lake;  north 
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to  Washington  and  east  to  Colorado.  Probably  no  more  than  a  low-branch- 
ing form  of  P.  watsonii. 

Locs. — N.  Fork  Kings  Eiver,  EaU  cf  Chandler  4431;  Ostrander's  Mdw.  near  Yosemite, 
Bolander  6005;  Lake  Merced,  Jepson  4421;  Placer  Co.,  Carpenter;  Lassen  Peak,  Jepson  4075. 

Eefs. — Polygonum  imbeicatum  Nutt.;  .Wats.  Am.  Nat.  7:  665  (1S73),  tvpe  from  the 
western  U.  S.;  Piper,  Contrib.  U.  S.  Nat.  Hb.  11:  228  (1906).  P.  kelloggii  Greene,  PI.  Fr. 
134    (1S91),  typo  loc.   Donner  Lake;   Small,  Monog.   N.   Am.   Polygonum,   134,  pi.   54    (1895). 

20.  P.  watsonii  Small.  Annual ;  stem  simple  or  branching  above  the  base, 
erect,  V2  to  4  inches  high,  the  terminal  portion  of  the  stem  or  branches  crowded 
with  leaves  and  flowers;  leaves  linear  to  lanceolate,  14  to  1  inch  long  or  the 
uppermost  1  to  3  lines  long ;  stipules  deeply  cleft  into  2  lanceolate  or  ovate 
acuminate  entire  segments ;  tiowers  whitish  or  rose-color,  1  or  2  in  each  axil ; 
stamens  3  to  5 ;  styles  evident ;  achene  dai-k  or  black,  the  surface  lightly  lineate 
or  very  shallowly  alveolate. 

Alpine  or  subalpine.  Sierra  Nevada,  9000  to  10,000  feet,  south  to  Mt.  San 
Jacinto,  north  to  British  Columbia  and  east  to  Colorado. 

Locs. — Willow  Creek,  Modoc  Co.,  Austin;  Truckee,  Sonne;  Cisco,  Harriet  Wallccr  1299;  Snow 
Creek,  Yosemite,  Ball  9187;  Eagle  Peak,  Yosemite,  Jepson  4371;  Pine  Ridge,  Fresno  Co., 
Ball  ^  Chandler  191;  West  Vidette,  Jepson  826;  Kearsarge  Pass,  Jepson  883;  Cottonwood 
Creek,  Inyo  Co.,  Jepson  5071;  Mt.  San  Jacinto,  Hall  2354. 

Refs. — Polygonum  w.^tsonh  Small,  Monog.  N.  Am.  Polygonum,  138,  pi.  56  (1895),  ex- 
eluding  syn.  type  from  the  western  \J.  S.;  Piper,  Contrib.  U.  S.  Nat.  Herb.  11:   228   (1906). 

21.  P.  calif ornicum  ^Meisn.  Slender  wiry  glabrous  annual,  3  to  7  inches  high, 
diffusely  branched,  the  ultimate  branches  elongated  and  floriferous ;  leaves 
linear  to  filiform,  cuspidate,  3  to  8  lines  long,  the  back  with  strong  midrib  and 
revolute-ribbed  on  each  margin ;  spikes  often  loose  below,  usually  dense  above 
with  the  sheaths  overlapping;  bracts  lanceolate  or  subulate,  1  to  3  lines  long; 
sheaths  split  to  the  middle  or  to  the  base  into  setaceous  divisions ;  sepals  white 
with  rose-colored  midvein ;  achene  brown. 

Dry  foothills.  Sierra  Nevada  and  North  Coast  Ranges;  north  to  Washington. 
July. 

Locs. — N.  Fork  Kaweah,  Jepson  580 ;  Hazel  Green,  Yosemite  Park,  Jepson ;  La  Grange, 
Jepson;  Sheep  Ranch,  Calaveras  Co.,  Davy  1613;  Milton,  Davi/  1227;  lone,  Braunton  1228; 
Sweetwater,  El  Dorado  Co.,  K.  Brandegee ;  Chico,  E.  M.  Austin;  Napa  Valley,  Jepson;  Blue 
Lakes  to  Ukiah,  Jepson;  Mt.  Sanhedrin,  Jepson;  HuUviUe,  Lake  Co.,  Heller  6066;  Van  Duzen 
River,   Tracy  2922. 

Refs. — Polygonum  califoenicum  Meisn.  in  DC.  Prodr.  14:  100  (1856),  type  loc.  east 
side  of  the  Sacramento  Valley,  Bartireq  1944;  Small,  Monog.  N.  Am.  Polygonum,  142,  pi. 
58  (1895);  Jepson,  Fl.  W.  Mid.  Cal.  100  (1901).  P.  greenei  Wats.  Proc.  Am.  Acad.  14:  293 
(1879),  type  spms.  from  Shasta  Valley,  Greene,  and  Chico,  Mrs.  Bidwell;  Small,  Monog.  N. 
Am.  Polygonum,  144,  pi.  59  (1895)  ;  this  is  habitally  like  P.  californicum,  and  is  technically 
without  distinctive  characters. 

22.  P.  parryi  Greene.  Dwarf  compact  annual,  eonnnouly  branching  from 
the  base,  1  to  2  inches  high ;  stems  rigid  and  brittle,  spike-like,  because  densely 
crowded  with  leaves  and  flowers  even  to  the  base;  leaves  narrowly  linear, 
acute,  cuspidate,  1  to  4  lines  long;  stipules  so  extremely  lacerate  as  to  appear 
cottony,  and  often  hiding  the  flowers;  achene  triangular,  chestnut-color. 

Sierra  Nevada ;  higher  North  Coast  Ranges ;  north  to  Washington.  June- 
July. 

Locs. — Howell  Mt.,  Tracy  1550;  Gravelly  Valley,  Lake  Co.,  Jepson;  Buck  Mt.,  Humboldt 
Co.,    Tracy    2832 ;    Bear   Valley,    Nevada   Co.,   Jepson. 

Refs. — Polygonum  parryi  Greene,  Bull.  Torr.  Club,  8:  99  (1881).  type  loc.  Yosemite 
VaUey,  Parry;  Small,  Monog.  N.  Am.  Polygonum,  146,  pi.  60,  fig.  1   (1895). 

23.  P.  bidwelliae  Wats.  Annual ;  stems  divergently  branched,  1  to  4 
inches  high ;  leaves  linear,  3  to  5  lines  long,  with  a  strong  midrib  and  two  mar- 
ginal nerves  on  back;  stipules  ovate,  sharplj'  serrate  or  at  length  lacerate, 
imbricated  on  the  spikes;  calyx  rose-color. 

Chico ;  not  otherwise  known. 
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Eefs. — POLYGONUJI  BIDWELLIAE  Wats.  Proc.  Am.  Acail.  14:  294  (1879),  type  loc.  Chico, 
Mrs.  John  Bidwell :  Small,  Monog.  N.  Am.  Polygonum,  14(5,  pi.  60,  fig.  2   (1895). 

24.  P.  convolvulus  L.  Black  Bindweed.  Twiniug  or  trailing  annual,  the 
stems  1  to  several  feet  long ;  herbage  glabrous,  pale  green ;  leaves  1  to  2  inches 
long,  ovate,  sagittate  at  base,  acuminate. at  apex;  flowers  in  axillary  clusters 
or  disposed  in  a  raceme ;  calyx  5-cleft,  in  fruit  minutely  scurty,  closely  invest- 
ing the  black  achene. 

Naturalized  from  Europe:   Sisson ;  Ft.   Bidwell;  Yosemite;   San  Francisco. 

Refs. — Polygonum  convolvulus  L.  Sp.  PI.  364  (17.53),  type  European;  Small,  Monog. 
N.   Am.   Polygonum,   148,   pl.   61    (1895). 

2.  RUMEX  L. 
Weed-like  herbs,  ours  perennial  except  one.  Leaves  mostly  basal,  those  on 
the  stem  alternate,  the  petioles  with  somewhat  sheathing  stipules.  Flowers 
mostly  greenish,  sometimes  reddish  or  yellowish,  pediceled  and  borne  in 
usually  crowded  whorls  along  the  branches  of  the  panicle.  Calyx  of  6 
nearly  distinct  sepals,  the  3  outer  spreading  or  reflexed.  the  3  inner  larger, 
continuing  to  grow  after  flowering  and  hugging  the  achene,  1  or  more  of  them 
in  many  of  our  species  bearing  a  wart  or  callous  grain  on  the  back.  Fruits, 
therefore,  more  conspicuous  than  the  flowers.  Stamens  6.  Styles  3,  short; 
stigmas  tufted  (wind-pollinated)  and  maturing  before  the  stamens.  Achene 
triangular. — About  110  species,  all  continents  but  mainly  north  temperate. 
(Old  Latin  name  used  by  Pliny.) 

Flowers  perfect  or  some  staminate  on  the  same  plant;   inner  sepals  commonly  reticulated,  in 
fruit  becoming  much  longer  than  the  achene;  pedicels  jointed;  roots  yellow,  scented, 
bitter. — Lapathum  DC.   (Docks). 
Inner  fruiting  sepals  entire   (or  nearly  so)   and 

Without   callous  grains;    pedicels   not  very   prominently   jointed. 
Leaves  rounded  to  acute  at  base. 

Inner  fruiting  sepals    broader    than    long 1.     H.    veiiosus. 

Inner  fruiting  sepals   longer   than   broad 2.     S.   hymenoxepalus. 

Leaves  cordate  at  base 3.     E.  occidentalis. 

With  callous  grains   (or  1  or  2  of  the  sepals  naked),  1   to  2,U,   lines  long;   pedicels 
prominently  jointed  near  the  base. 
Leaves  strongly  undulate,  elliptical  to  oblong-lanceolate;   fruiting  sepals  with  a 

broad  wing  bordering  the  callous  grain 4.     B.  crispus. 

Leaves  slightly  undulate;   callous  grain  nearly  covering  fruiting  sepals,  leaving 

only  a  narrow  wing. 

Leaves  linear,  spatulate  or  oblong;   callous  grain  toothed.. 5.     B.  herlandieri. 

Leaves  oblong  or  ovate;   callous  grain  not  toothed.  ..  ,6.     H.  ronplomeratus. 

Leaves  plane,  mostly  lanceolate ;   fruiting  sepals  triangular,  usually  much  larger 

than  the  callous  grain 7.     if.  salicifolius. 

Inner  fruiting  sepals  with  very  prominent  slemler  teeth  or  bristles;   callous  grains  1  to  3. 
Perennial;   flowering  branches  elongated  and 

Spreading  at  wide  angles;   pedicels  jointed  near  the  middle 8.     S.  pulcher. 

Subereet;   pedicels  jointed  near  the  base 9.     R.   obtusifoUus. 

Annual;  flowering  branches  usually  short,  the  whorls  mostly  spieate-crowded;  pedicels 

jointed  near  the  base 10.    B.  persicarioides. 

Flowers  dioecious;  callous  grains  none  or  minute;  roots  red,  scentless. — AcETOS.^.  DC.   (Sorrels). 

Leaves  not  lobed;   sepals  longer  than  achene;   pedicels  jointed 11.     B.  paucifoUus. 

Leaves  hastate;   sepals  shorter  than  achene;   pedicels  not  jointed 12.     B.  acetosella. 

1.  R.  venosus  Pursh.  Stems  erect,  %  to  ly^  fe^t  high,  from  a  running 
rootstock;  leaves  ovate  or  lanceolate.  21/2  to  4  (or  6)  lines  long,  on  short 
petioles,  with  conspicuous  dilated  stipules;  panicle  nearly  sessile,  short,  dense 
in  fruit ;  inner  fruiting  sepals  entire,  without  grains,  round-cordate,  6  to  8  lines 
long  and  8  to  14  lines  broad. 

Dry  sandy  valleys:  Honey  Lake  Valley,  Ijassen  Co.,  not  otherwise  known 
in  California.     Nevada  north  to  Washington  and  east  to  IMissouri. 

Refs. — EuMEX  VENOSUS  Pursh,  Fl.  2:  733  (1814),  tvpe  from  the  Missouri  River  region; 
Trel.  Sep.  Mo.  Bot.  Hard.  3:   79,  pl.   17    (1892). 

2.  R.  hymenosepalus  Torr.  Canaigre.  Stem  1  to  2  feet  high,  nearly 
simple,  arising  from  a  cluster  of  2  to  12  tuberous  or  dahlia-like  roots  and  end- 
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ing  above  in  a  dense  panicle  1,0  to  1  foot  long;  leaves  oblong  or  tapering  to 
each  end,  slightly  succulent,  somewhat  wavy-margined,  Vn  to  1  foot  long; 
sheathing  stipules  conspicuous;  pedicels  jointed  near  the  middle,  J/,  to  nearly 
as  long  as  the  fruit ;  inner  sepals  membranous  and  rosy  in  fi'uit,  ovate,  cordate 
at  base,  naked,  4  to  6  lines  long. 

Dry  sandy  washes  and  sandy  plains  from  Kern  Co.  and  Nipoma  southward; 
most  abundant  on  the  San  Fernando  and  San  Bernardino  plains,  thence  east- 
ward to  Arizona  and  New  ]\Iexico.  Roots  used  in  tanning  leather.  The 
plants  do  not,  however,  do  well  in  cultivation,  irrigation  decreasing  the  amount 
of  tannin.  The  leaf-stem  is  used  as  a  substitute  for  rhubarb,  whence  the  names 
Wild  Rhubarb,  Wild  Pie-plant  and  Sour  Dock. 

Refs. — RuMEX  HYMENOSEPALUS  Torr.  Bot.  Mex.  Bound.  177  (1859),  tyjie  loc.  New  Mexico; 
Trel.  Rep.  Jlo.  Bot.  Gard.  3:  80,  pi.  18  (1892)  ;  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  13.5  (1911). 

3.  R.  occidentalis  Wats.  Western  Dock.  Erect,  glabrous,  stout,  and 
nearly  simple,  3  to  6  feet  high ;  leaves  somewhat  fleshy,  oblong-ovate  or  ovate- 
lanc'colate,  truncate  or  cordate  at  base,  6  to  16  inches  long,  the  petioles  of 
the  basal  leaves  longer  than  the  blade ;  panicle  strict,  mostl.y  very  dense,  1 
to  2  feet  long,  leatiess  or  with  a  few  small  leaves  below,  rosy  in  fruit;  pedicels 
3  to  6  lines  long,  the  joint  below  the  middle  obscure;  inner  fruiting  sepals 
round-OA'ate,  subcordate,  naked,  or  rarely  with  a  callous  grain.  2  to  3  lines  long. 

Marshes  in  the  valleys  and  marshy  spots  in  the  hills :  San  Francisco  Bay 
region  to  Lassen  Co.  and  Mt.  Shasta.  North  to  Alaska,  east  to  Texas  and 
Labrador.     Stems  from  a  taproot,  as  also  in  nos.  4  to  8. 

Locs. — Berkeley,  Dary  722;  Collinsville,  Jepson;  Denverton,  Jepson;  Humboldt  Bay,  Tracy 
3148;  Sisson,  Jepson;  Honey  Lake  Valley,  ace.  Davy. 

Refs. — RuMEX  OCCIDENTALIS  Wats.  Proc.  Am.  Acad.  12:  253  (1877),  type  N.  American; 
Trel.  Rep.  Mo.  Bot.  Gard.  3:  81,  pi.  19  (1892);  .Tepson,  Fl.  W.  Mid.  Cal.  156  (1901).  B. 
procerus  Greene,  Pitt.  4:  305  (1901),  type  loc.  marshy  spots  in  coast  hills  about  San  Francisco 
Bay  and  Monterey. 

4.  R.  crispus  L.  Curly  Dock.  Stem  stoutish,  IY2  to  4  feet  high;  leaves 
bluish-green,  very  wavy-margined,  elliptical  to  oblong-lanceolate,  3  to  10 
inches  long,  the  petioles  1  or  2  inches  long;  flowering  branches  strict  with  few 
leaves,  the  whorls  dense,  mostly  crowded  and  red-brown  in  fruit ;  pedicels 
twice  as  long  as  the  fruit,  tumidly  jointed  near  the  base;  inner  fruiting  sepals 
broadl.y  ovate,  2  to  2%  lines  long,  all  with  smooth  callous  grains,  rarely  1  or 
2  naked. 

Very  common  weed  in  low  and  neglected  lands  in  valleys  and  in  the  moun- 
tains to  middle  altitudes.  Naturalized  from  Europe.  The  half-fieshy  root  has 
astringent  and  tonic  properties.  Blade  more  or  less  decurrent  on  the  petiole, 
as  in  R.  eonglomeratus. 

Refs. — EUMEX  CRISPUS  L.  Sp.  PI.  335  (1753),  type  European;  Trel.  Rep.  Mo.  Bot.  Gard. 
3:   84,  pi.  22   (1892);  Jepson,  Fl.  W.  Mid.  Cal.  157   (1901). 

5.  R.  berlandieri  Jleisn.  Mexican  Dock.  Stem  rather  stout  and  succu- 
lent, simple,  1  to  2  feet  high,  from  a  deep  taproot;  herbage  not  glaucous,  darker 
green  tlian  in  R.  salicifolius ;  leaves  linear  to  spatulate  or  narrowly  oblong,  3 
to  4  inches  long,  petioled;  panicles  leafless  except  for  the  main  axis,  the  whorls 
dense,  remote  except  above;  pedicels  prominently  jointed  below  the  middle; 
inner  fruiting  sepals  ovate-triangular,  erose  or  with  2  to  4  minute  teeth  on 
each  side  at  base,  II/2  to  2  lines  long;  callous  grains  mostly  unequal,  irregularly 
toothed  on  each  side  next  to  the  sepal. 

Colorado  Desert.     East  to  Texas  and  south  into  Mexico. 

Locs. — Holtville,  Parish  8078;   Mesquite  Lake,  Davy  8024. 

Refs. — RuMEX  BERLANDIERI  Meisn.  in  DC.  Prodr.  14:  45  (1856),  type  specimens  from 
Tampico.  Mex.,  by  Berlandier,  and  elsewhere  hv  others;  Trel.  Rep.  Mo.  Bot.  Gard.  3:  89,  pi. 
27  (1892)  ;  Tuomey,  Ariz.  Agr.  Exp.  Sta.  Bull.  22:  23,  fig.  8  (1897). 
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6.  R.  conglomeratus  Murr.  Green  Dock.  Steins  slender.  3  to  5  feet  high, 
arising'  from  a  short  mostly  vertical  rootstoek  which  often  crowns  one  or 
several  fusiform  roots;  leaves  ovate  or  mostly  oblong,  slightly  iindnlate,  2 
to  4  inches  long,  reduced  above ;  -flowering  branches  slender,  erect,  very  long 
(%  to  11/2  feet),  naked  or  with  a  lanceolate  or  ovate  leaf  subtending  some  or  all 
of  the  remote  whorls;  pedicels  as  long  as.  or  rather  shorter  than  the  fruit, 
tumidly  jointed  near  the  base  and  geniculate;  fruit  about  1  line  long,  the  inner 
sepals  oblong  with  callous  grains  mostly  3  and  smooth. 

Naturalized  from  Europe.  Low  moist  valley  lands  throughout  the  state 
and  in  the  mountains  to  middle  altitudes. 

Refs. — RuMEX  C0NGL0MER.\TUS  Murr.  Prodr.  Fl.  Goptt.  52  (1770),  type  European;  Trel. 
Eep.  Mo.  Bot.  (uTi-.l.  ?,:   90,  pi.  28   (1892);   Jepson,  Fl.  W.  Mid.  Cal.   1.57   (1901). 

7.  R.  salicifolius  "Weinm.  Willow  Dock.  Low  spreading  or  erect,  1  to 
2\C,  feet  high ;  leaves  plane,  glaucous,  linear-oblong  to  oblong-lanceolate,  acute 
at  both  ends,  IV2  to  5  inches  long,  short-petioled ;  flowering  branches  short  (2 
or  less  commonly  4  inches  long),  the  lateral  mostly  divaricate;  whorls  dense, 
crowded,  leafless,  or  1  or  2  lower  whorls  remote  and  leafy;  pedicels  rather 
shorter  than  the  fruit,  jointed  near  the  base  and  recurved  but  not  geniculate; 
inner  fruiting  sepals  triangular  or  triangular-ovate,  pink-red.  1  to  2  lines  long, 
the  white  callous  grain  only  1,  or  the  grains  1.  2  or  3,  even  in  the  same  panicle. 

Wet  places  in  valley  lands  and  in  the  foothills,  ascending  to  high  altitudes 
in  the  mountains ;  distribu.ted  nearly  throughout  California.  North  to  British 
Columbia.  A  variable  species.  We  have  specimens  from  Mt.  San  Jacinto  at 
6000  feet  and  from  Bullfrog  Lake,  Sierra  Nevada,  at  11,000  feet,  which  are  in 
appearance  quite  unlike  the  seaboard  type.  AVhile  one  or  more  of  the  alpine  or 
interior  forms  may  represent  distinct  units,  the  evidence  now  available  to  us  is 
insufficient  for  specific  segregation. 

Locs. — Eureka,  Tracy  1157;  Vaeaville,  Jepson;  Berkeley,  Jepson;  Oakland,  Davy  (grains 
none);  Alvarado,  Jepson;  Santa  Barbara,  M.  S.  Baker;  Elsinore,  McClatchie  51;  Tebipite, 
Hall  4'  C'hanjh  r  494;   Carson  Spur,  Alpine  Co.,  Hansen   752. 

Var.  montigenitus  Jepson  n.  var.  Flowering  branches  short  and  panicle 
more  compact ;  inner  fruiting  sepals  without  callo4i.s  grains  or  a  calyx  here 
and  there  with  the  grains  subulate  or  small. —  (Panicula  compactior;  calyx 
fructifer  obsolete  callifer  undique,  raro  unus  passim  cum  callibus  subulatis 
parvisve.)— High  montane  (6000  to  11.000  feet);  Yollo  Bolly  ilts. ;  Sierra 
Nevada;  south  to  San  Jacinto  Mts.  Seems  conspecifie  with  plants  of  the 
Rocky  Mt.  region  more  recently  referred  by  authors  to  R.  mexicanus  Meisn., 
but  all  the  forms  of  this  variety  are  matched  by  occasional  plants  of  the  im- 
mediate coast  region  which  we  are  referring  to  R.  salicifolius. 

Refs. — RuMEx  S.4LICIF0LIUS  Weinm.  in  Flora,  4:  28  (1821),  type  loc.  San  Francisco, 
Chamisso  (Linnaea,  3:  60);  Trel.  Rep.  Mo.  Bot.  Gard.  3:  87,  pi.  26  (1892);  Jepson,  Fl.  W. 
Mid.  Cal.  157  (1901);  Fernald,  Rhod.  10:  17  (1908).  S.  lacustris  Greene,  Erythea,  3:  63 
(1895),  type  loc.  Silver  Lake,  Lassen  Co.,  Baker  ^  Nutting. 

8.  R.  pulcher  L.  Fiddle  Dock.  Stem  slender  but  rigid,  widely  parted 
into  zigzag  branches;  leaves  oblong  or  fiddle-shaped,  3  to  5^2  inches  long, 
petioled;  flowering  branches  simple,  divaricate,  sparsel.y  leafy,  the  dense 
whorls  remote  or  at  least  distinct,  red-brown  in  fruit ;  pedicels  about  equaling 
the  fruit,  tumidly  jointed  in  the  middle:  inner  fruiting  sepals  with  5  to  10 
awn-like  teeth  on  each  side ;  callous  grains  1  to  3. 

Common  weed  of  valley  waysides  and  vacant  lots  in  towns ;  also  in  meadows 
and  moist  places  in  the  foothills  and  mountains.     Naturalized  from  Europe. 

Bet's. — RuMEX  PULCHER  L.  Sp.  PI.  336  (1753),  tvpe  European;  Trel.  Rep.  Mo.  Bot.  Gard. 
3:  91,  pi.  29   (1892);  Jepson,  Fl.  W.  Mid.  Cal.  15-"(1901). 

9.  R.  obtusifolius  L.  Bitter  Dock.  Tall,  slender,  3  feet  high  or  more; 
leaves  ovate-oblong  to  oblong-lanceolate,  somewhat  undulate,  acute  or  obtuse, 
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truncate  or  c-ordate  at  base,  6  inches  long  or  less,  long-petioled;  flowering 
branches  in  a  rather  strict  panicle,  leafless  or  with  a  few  little-reduced  leaves 
at  the  base;  whorls  loose,  not  crowded,  the  lower  remote,  pedicels  slender,  1 
to  2  times  as  long  as  the  fruit,  tumidly  jointed  toward  the  base;  inner  fruiting 
sepals  ovate-deltoid,  114  to  3  lines  long,  with  3  to  5  thin  triangular  or  subulate 
teeth  on  each  side ;  grain  1  only  or  with  2  other  small  ones. 

Naturalized  European  weed  in  low  lands  about   San  Francisco  Bay. 

Refs. — RuMEX  OBTUsiFOLius  L.  Sp.  PI.  33.5  (17.53),  type  European;  Tre\.  Rep.  Mo.  Bot. 
Gard.  3:   91,  pi.  :!0  (1S92)  ;  .Tepson,  Fl.  W.  Mid.  Cal.  157  "(1901). 

10.  R.  persicarioides  L.  Golden  Dock.  Stems  soft  and  fistulous  (at  least 
below),  prostrate  or  erect,  seldom  more  than  1  foot  high;  herbage  yellowish 
green,  minutely  pubscent ;  leaves  oblong  or  lanceolate,  truncate  or  subcordate 
at  base,  acute  at  apex,  a  little  undulate,  2  to  4  inches  long,  rather  short-petioled ; 
flowering  branches  with  scattered  subecjual  leaves,  the  whorls  mostly  crowded 
or  the  lower  remote ;  pedicels  very  unecjual,  tumidly  jointed  at  base ;  inner 
fruiting  sepals  %  to  11-4  lines  long,  acutely  produced  at  apex  with  2  or  3 
awn-like  teeth  on  each  side;  callous  grains  3;  fruit  almost  bur-like. 

Wet  places  by  lakes  or  streams  or  in  marshy  lands.  California  north  to 
British  Columbia,  east  to  the  Atlantic. 

LiH'S. — Nigger  Slough,  Los  Angeles  Co.,  Braitnton  1S77:  Castroville,  Ahrnms  4079; 
Mountain  Lake,  San  Francisco,  Jepson  ;  Alvarado,  Jepson ;  Upper  Lake,  Jepson ;  Butte  Valley, 
Siskiyou  Co.,  Butler  1877. 

Refs. — RuMEX  PERSICARIOIDES  L.  Sp.  PI.  335  (1753),  type  loe.  Virginia;  Trel.  Rep.  Mo. 
Bot.  Gard.  3:  93,  pL  32  (1892);  Jepson,  Fl.  W.  Mid.  Cal.  158  (1901).  B.  maritimus  Wats. 
Bot.  Cal.  2:   9   (1880),  not  L. 

11.  R.  paucifolius  Xutt.  Stems  9  to  15  inches  high,  in  clusters  from  the 
crown  of  a  taproot;  leaves  mostly  basal,  linear  to  narrowly  ovate  or  oblong, 
entire.  1  to  3  inches  long,  drawn  down  to  petioles  1  to  2  times  as  long ;  flowers 
on  slender  leafless  branches;  pedicels  jointed  toward  the  base;  inner  fruiting 
sci)als  round-cordate,  finely  reticulated,  1  to  1\C,  lines  long,  much  longer  than 
the  achene. 

Sierra  Nevada,  3500  to  9500  feet.  North  to  British  Columbia  and  east  to 
Colorado. 

Locs. — Mt.  Whitney,  Culbcrtson  4371;  Mt.  Goddard,  Hall  4'  Chandler  661;  Yosemite, 
Lembert;  White  Horse  Lake,  Modoc  Co.,  Baker  cf-  Nntting. 

Refs. — RuMEX  PAUCIFOLIUS  Nutt.  Jour.  Acad.  Phila.  7:  49  (1834),  type  loc.  Flathead 
River,  Idaho,  IViiftli.     S.  geyeri  Trel.  Rep.  Mo.  Bot.  Gard.  3:   78,  pi.  15   (1892). 

12.  R.  acetosella  L.  Sheep  Soerel.  Stems  tufted,  %  to  2  feet  high,  arising 
from  running  rootstocks;  lower  leaves  hastate,  the  upper  reduced  or  the 
liranches  leafless  and  ending  in  the  reddish  (pistillate)  or  yellowish  (staminate) 
panicle;,  pedicels  as  long  or  twice  as  long  as  the  flowers,  not  jointed;  staminate 
flowers  1  line  long  or  less,  the  pistillate  rather  smaller;  achene  granular. 

Naturalized  weed;  throughout  the  state,  in  places  very  common.  The  green 
leaves  are  very  acid. 

Refs. — RuMEX  ACETOSELLA  L.  Sp.  PI.  338  (1753),  type  European;  Trel.  Rep.  Mo.  Bot. 
Gard.  3:  76,  pi.  13  (1892);  Davidson,  Ervthea,  1;  99  (1893);  Jepson,  Fl.  W.  Mid.  Cal. 
156   (1901). 

3.     OXYRIA  Hill. 

Alpine  perennial  herb.  Leaves  somewhat  fleshy,  round-reniform,  long- 
petioled,  mostly  radical.  Stems  erect,  bearing  a  panicle  of  small  green  per- 
fect flowers.  Calyx  of  4  nearly  distinct  sepals,  the  2  inner  erect  (appressed 
in  fruit),  the  2  outer  spreading.  Stamens  6.  Stigmas  2.  Achene  thin  and 
compressed,  surrounded  by  a  broad  wing  and  thus  or]>ieular  in  outline. — One 
species.     (Greek  oxus,  sour,  on  account  of  the  acid  leaves.) 

1,  0.  digyna  Hill.  Mountain  Sorrel.  Stems  simple,  scape-like,  3  to  11 
inches  high,  several  from  a  large  chaft'y  rootstock;  flowers  on  slender  pedicels; 
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achene   IV2   Hues  iu   diameter,   very   much  larger  than  the   sepals,   entire   or 
emarginate  at  each  end. 

Alpine,  among  cold  wet  rocks,  8000  to  12,000  feet :  Sierra  Nevada,  south 
to  Mt.  San  Jacinto  and  north  to  Mt.  Shasta.  North  to  the  Arctic  Circle  and 
around  the  northern  hemisphere. 

Locs. — Farewell  Gap,  Jepson  1019,  1143  ;Mt.  Whitney,  Jepsnn  1062;  Kearsarge  Pinna- 
cles, Jepson  856 ;  Mt.  Goddard,  Hall  Sf  Chandler  656 ;  Mt.  Dana,  H.  M.  Evans ;  Conness  Creek, 
Yosemite  Park,  Jepson  3362;  Castle  Peak,  Nevada  Co.,  Heller  7097;  Mt.  Bidwell,  Modoc  Co., 
Manning  349. 

Refs. — OXYRIA  DIGYNA  Hill,  Hort.  Kcw.  158  (1768);  Merriam,  N.  Am.  Fauna,  16:  144 
(1899).    Bumex  digynus  L.  Sp.  PI.  337   (1753'),  type  European. 

4.     PTEROSTEGIA  F.  &  M. 

Annuals  with  very  slender  and  weak  stems  and  opposite  leaves.  Flowers 
solitary  and  nearly  sessile  iu  the  axils,  longer  than  the  subtending  bract. 
Bract  rounded  and  more  or  less  2-lobed,  dentate  on  the  margin,  in  fruit 
enlarged,  searious  and  reticulated,  loosely  enclosing  the  achene  and  develop- 
ing 2  sac-like  protuberances  on  the  back.  Calyx  6  (or  5)  -parted;  stamens  as 
many  or  fewer  than  the  lobes. — One  species.  (Greek  pteron,  a  wing,  and 
stege,  a  covering,  in  reference  to  the  bract. ) 

1.  P.  drymarioides  F.  &  j\I.  Stems  commonly  several  from  the  base,  usu- 
ally with  a  branch  at  each  node,  diffuse  or  straggling,  a  few  inches  to  li/4 
feet  long;  leaves  roundish  or  broader  than  long  and  notched  once  or  twice 
at  apex  or  even  cleft,  or  distinctly  fan-shaped  or  obeordate,  2  to  6  (or  10)  lines 
broad,  narrowed  at  base  to  a  slender  but  mostly  short  petiole ;  flowers  reddish, 
less  than  1  line  long;  calyx-segments  oblong-lanceolate. 

Foothills,  under  trees  in  open  woods,  or  in  the  shade  of  rock  outcroppings, 
throughout  California.  North  to  Oregon,  south  to  Lower  California.  Apr.- 
May. 

Locs. — Morley 's  Sta.,  Shasta  Co.,  Baler  <f  Nutlinfj ;  N.  Tule  River,  Purpus  5686;  Ar- 
buckle,  Alice  King;  Conn  Valley,  Napa  Co.,  Jepson;  Santa  Maria,  Blochman ;  Caiion  Diablo, 
Parish;  San  Bernardino,  Jepson  5527;   Santa  Monica,  Barber  162;   San  Diego,  K.  Brandegee. 

Refs. — PTEROSTEGIA  DRYMARIOIDES  F.  &  M.  Ind.  Sem.  Hort.  Petrop.  2:  48  (1835),  type  loc. 
Bodega;    Jepson,   Fl.   W.   Mid.   Cal.    149    (1901). 

5.     PHYLLOGONUM  Cov. 

Prostrate  annual  with  the  leaves  basal  and  in  3s  at  the  nodes.  Flowers 
yellow,  pedicelled,  borne  in  close  fascicles  at  the  nodes,  without  involucre  or 
bracts.  Calyx  deeply  cleft  into  6  divisions.  Stamens  9. — One  species.  (Greek 
phullon,  leaf,  and  gonu,  knee,  on  account  of  the  leafy,  not  bracteate,  nodes.) 

1.  P.  lutecium  Cov.  Stems  several  from  the  base,  3  to  5  inches  long  with 
3  to  5  branches  at  the  nodes;  herbage  yellowish,  nearly  glabrous;  leaves 
obovate,  drawn  down  to  a  petiole;  cal.yx  %  to  1  line  long. 

Death  Valley  region.    Collected  only  by  Coville. 

Refs. — PHYLLOGONUM  LUTEOLUM  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:  190  (1893),  type  loc. 
Furnace  Creek  Caiion,   Funeral  Mts.,  Coville  584.     Eriogonum   luteolum  Jones,   Contrib.   11: 

^^  ^^^"^^^  6.     NEMACAULIS  Nutt. 

Annual  with  very  slender  stems  and  mostly  basal  white-woolly  leaves. 
Flowers  crowded  in  subglobose  heads ;  heads  sessile  in  the  forks  and  along  the 
branches,  each  flower  subtended  by  an  herbaceous  bract.  Calyx  6-cleft.  Stamens 
3.  Achene  short-ovoid. — One  species.  (Greek  nema.  thread,  and  kanlos.  stem, 
referring  to  the  slender  stems.) 

1.  N.  denudata  Nutt.  Stems  prostrate  or  ascending,  6  to  14  inches  long, 
glabrate,  reddish ;  leaves  spatulate,  narrowed  to  a  petiolar  base,  1/0  to  li/o 
inches  long,  mostly  basal  with  usually  a  few  shorter  ones  in  the  axils  of  the 
lower  bracts;  bracts  oblong,  forming  a  whorl  at  the  nodes;  bracts  of  the 
Hower-clusters  obovate,  1  line  long,  glabrous  below,  white-woolly  above,  the 
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outer  flowerless,  the  inner  smaller;  flowers  yellowish,  glabrous,  14  line  long, 
pedicellate. 

Sea-beaches,  sand-dunes  and  sandy  soils :  Southern  California  from  San 
Pedro  to  San  Diego  and  the  western  edge  of  the  Colorado  Desert.  Lower 
California. 

Locs. — Long  Beach,  Parish;  Del  Mar,  Jepson  1617;  San  Diego,  E.  Brandegee ;  Carrizo 
Creek,  Brandegee ;  Palm  Sprs.,  Parish  4140. 

Refs. — Nemac.^ulis  dexud.\ta  Nutt.  Jour.  Aeatl.  Phila.  ser.  2,  1:  168  (1848),  type  loc. 
San  Diego,  Nuttall.  N.  miHaUii  Bentli.  in  DC.  Prodr.  14:  23  (1856);  Wats.  Bot.  Cal.  2: 
16  (1880). 

7.  HOLLISTERIA  S.  Wats. 

White-woolly  annual  herbs.  Leaves  alternate,  cuspidate,  with  a  small 
lanceolate  pair  at  base  like  stipules.  Involucres  solitary  and  sessile  in  the 
axils,  composed  of  3  almost  distinct  linear  bracts,  2-fiowered.  Flowers  un- 
equallj'  pedicelled,  with  a  minute  scarious  braetlet  at  base.  Calyx  6-cleft  to 
the  middle.  Stamens  5  to  9,  included.  xVchene  glabrous. — One  species.  (Col. 
W.  W.  Ilcillister,  pioneer  Californian.) 

1.  H,  lanata  Wats.  Stems  several  or  many  from  the  base,  prostrate,  3  to 
7  inches  long ;  basal  and  lowest  stem  leaves  oblanceolate,  narrowed  to  a  petiole, 

1  to  1-54  inches  long,  glabrate ;  stem  leaves  ovate,  sessile,  cuspidate,  3  to  7 
lines  long,  white-woolly;  calyx  1  line  long,  very  woolly  outside,  its  lanceolate 
lobes  green  with  a  scarious  margin. 

Southern  Monterey  Co.  easterly  to  the  upper  San  Joaquin  Valley.  - 

Locs. — Oil  City,  Heller  7741;  Caliente  Creek,  Davy  1902;  Sumner,  K.  Brandegee. 

Refs. — HoLLiSTERiA  LANATA   Wats.   Proc.   Am.   Acad.   14:    296    (1879),   type   loc.   Cholame 

Valley,    Monterey   Co.,    Lemmon.      Chori:anthe    floccosa   Jones,    Contrib.    12:    74    (1908),    type 

loc.  Bakersfield,  Jones. 

8.  LASTARRIAEA  Remy. 

Small  fragile  annual,  diffusely  branched  from  the  base.  Leaves  linear,  in 
a  basal  tuft  and  in  whorls  along  the  stem,  the  upper  ones  and  the  bracts  with 
hooked  awns.  Flowers  solitarj-,  sessile  in  the  forks  and  terminal,  concealed 
by  the  involucre-like  whorl  of  bracts.  Calyx  simulating  an  involucre,  tubular, 
5  to  6-cleft,  the  teeth  with  hooked  awns.  Stamens  3,  inserted  on  the  throat, 
the  filaments  with  a  small  membranous  tooth  on  each  side.— One  species.  (J. 
V.  Lastarria,  1817-1888,  Chilean  publicist  and  writer.) 

1.  L.  chilensis  Remy.  Stems  2  to  10  inches  long;  herbage  slightly  hairy; 
floral  bracts  crowding  the  ends  of  the  branchlets,  scattered  below;  calyx  1  to 

2  lines  long. 

Naturalized  from  Chile.  Dry  sandy  soil:  Antioch  southward  to  Kern  and 
Monterey  cos.  and  Southern  California,  thence  north  to  Mono  Co.  Lower 
Cal.    May-June. 

Refs. — Lastabriaea  chilensis  Remy,  in  C.  Gay,  Fl.  Chil.  5:  290,  t.  58  (1849),  type  loc. 
Chile;  Jepson,  Fl.  W.  Mid.  Cal.  149  (1901).  Chorizanthe  lastarriaea  Parry,  Proc.  Davenp. 
Acad.  4:   63   (1884);  West  Am.  Sci.   1:   29   (1885). 

9.  CHORIZANTHE  R.  Br. 

Low  dichotomously  branched  annual  herbs  of  summer.  Leaves  mostly  in  a 
basal  rosette  which  disappears  early  in  the  dry  season,  the  cauline  leaves 
commonly  reduced  to  opposite,  ternate  or  unilateral  bracts.  Involucres  com- 
monly 1,  sometimes  2  to  6-flowered,  cylindric,  urnshaped  or  triangular,  al- 
ways sessile,  mostly  3  to  6-angled  or  -costate,  3  to  6-toothed  or  -cleft;  teeth 
divaricate,  cuspidate  or  awned,  the  awns  commonly  with  a  hooked  tip.  Flowers 
pedicelled  or  nearly  sessile,  without  bractlets,  included  within  the  involucre  or 
the  calyx  protruding.  Calyx  6-parted  or  -cleft,  colored,  never  herbaceous. 
Stamens  usually  9,  6  or  3.  Ovary  glabrous. — Thirty  Pacific  Coast  species  in 
North  America  and  7  suffrutescent  ones  in  Chile.  Ours  are  of  the  deserts  or 
arid  foothills.     The  basal  leaves  are  often  different  in  color  from  the  cauline 
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leaves  or  foliaceoiis  bracts,  both  iu  Oxytlieea  ami  (_'horizauthe.  This  dift'erenee 
is  the  more  striking  when  it  is  associated  with  form  differences  as  is  notably 
the  ease  in  Oxytheea  perfoliata.  (Greek  chorizo,  to  divide,  and  anthos,  flower, 
on  account  of  the  parted  calyx.) 

A.     Bracts  entire. 

Involucres    urnsliapeil    or   the   tube   eyliudric    and    slightly    contracted   below   the    teeth;    teeth 
equal  or  the  3  alternate  shorter,  bordered  by  a  searious  membrane;   stamens  6  or  9, 
inserted  at  base  or  lower  part  of  calyx-tube. 
Involucre  bordered  by  a  broad  membrane,  the  teeth  excurrent  from  it. 

Membrane  white,  the  6  involucral  teeth  equal 1.     C.   mcnibranacea. 

Membrane  purple,   3    of   the   involucral   teeth   usually   incon.spicuous    or   minute 

2.     C.  nortoni. 
Involucral  teeth  bordered  by  a  narrow  membrane  but  distinct. 

Calyx-lobes  bitid,  erect;    Sierra   foothills 3.     C.  steUulata. 

Calyx-lobes  not  bifid;  Coast  Ranges  along  the  coast. 

Mostly  prostrate  or  diffuse;  membrane  of  involucral  lobes  not  continuous  around 

sinuses 4.      C.    pungens. 

Erect;  membrane  of  involucral  lobes  continuous  around  sinuses.. 5.     C.  douglasii. 
Involucres   not   searious  margined. 

Involucral  tube  cylindric,  usuall}'  (i-ribbed;   stamens  6  or  9,  inserted  at  base  or  lower  part 
of  calyx-tube. 
Plants   erect. 

Joints  excessively  fragile;   calyx-lobes  equal;   plant  yellowish.  .6.     C.  breiicornu. 
Joints  less  fragile. 

Calyx-lobes  not   fringed. 

Calyx-lobes  entire;   plant  reddish. 

Calyx-lubes  equal ;    rare    7.     C.   ireweri. 

Calyx-lobes  unequal;    common    8.    C.    staticoides. 

Calyx-lobes  erosulate,    very   unequal 9.      C.   valida. 

Calyx-lobes,  at  least  the  inner,   fringed. 

Lobes  very   unequal,   the   inner   fringed 10.      C.    palmeri. 

Lobes  equal,  all  fringed 11.     C.  fimbriata. 

Plants  prostrate  or  procumbently  spreading. 

Involucral  teeth  subequal  or  3   long  and  3   short ;    coastal  area,   Southern  Cali- 
fornia. 

Plants  low,  spreading  horizontally;  flowers  white 12.     C.  parryi. 

Plants  procumbent ;    flowers  yellow 13.     C.  procumheiis. 

Involucral   teeth   very   unequal. 
Involucre   6-ribbed. 

One   tooth   veiy  long   and   5   very   short ;    stamens   6   or   9 

14.     C.  uniaristata. 

Teeth  very  unequal;   stamens  3 15.     C.   clevelandii. 

Involucre   i  or   5-ribbed;    stamens   9 16.      C.  spinosa. 

Involucral  tube  3-angled,   or  cylindric  but  not  ribbed  or  angled,  in  either  case   usually 
transversely  corrugated;  calyx  tubular,  shortly  6-cleft;  stamens  6  or  9,  inserted  on 
its  throat. 
Involucral  tube  3-angled ;   teeth  stout,   divergent. 
Teeth  equal  or  in  equal  sets. 

Teeth  3 ;   cauline  leaves  usually  none 17.     C.  orcuttiana. 

Teeth  6,  tlie    alternate    3    very    short   and    inconspicuous;    cauline   leaves   in 

pairs IS.     C.  polygonoides. 

Teeth  3,  very  unequal,  foliacoous,  ovate  to  lanceolate;  very  spiny..  19.    C.  rigida. 
Involucral    tube   cylindric,   not   ribl^ed   or  angled. 

Involucral  lobes  3,  equal,  the  tube  strongly  corrugated 20.     C.  corrugata. 

Involucral  teeth  or  lobes  5,  one  foliaceous  and  much  larger  than  the  other  4,  the 
tube  obscurely  corrugated 21.     C.   tvatsonii. 

B.    Bracts  3-lobed. 

Involucre  without  spurs,  sometimes  the  angles  gibbous  at  base. 
Involucres  4-augled,  4-toothed. 

Bracts  minute ;   involucral   teeth  equal 22.     C.  vortriedel. 

Bracts  very   conspicuous   and   foliaceous,   orbicular-perfnliate;    teeth   unequal 

23.     C.  perfoliata. 
Involucres  cylindric,  not  4-augled. 

Involucral   tube   smooth,   its   teeth   4,   unequal ;    bracts   unilateral.   3dobed,   foliaceous 
and  conspicuous 24.     C.  caJifornica. 
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Involucral  tube  suleate,  its  tooth  5,  equal;   bracts  small 25.     C.  insigiiis. 

Involucre  with  spurs  at  base. 

Spurs  G,  spiue-like;    involucral   teeth   uncinate 26.      C.    lepioceras. 

Spurs  3,  saccate,  each  about  as  large  as  involucral  tube ;  involucral  teeth  straight 

27.    C.  thurieri. 

1.  C.  membranacea  Benth.  (Fig.  67a.)  Erect,  Vo  to  IY2  feet  high,  mostly 
simple  below,  ouce  to  thrice  dichotomous  above,  the  involucres  in  solitary 
capitate  clasters  along  the  branches  or  mostly  terminal;  herbage  lanate,  floecose 
in  age,  the  upper  surface  of  the  leaves  glabrate ;  leaves  linear,  sessile,  or  grad- 
ually narrowed  into  a  short  petiole,   i-o  to  I14  inches  long;  involucres  urn- 


Fig.  67.     Involucres  of  Chorizaxthe.     a,  C.  membranacea  Bonth.;   h,  C. 
XORTOXI  Greene;  c,  C.  PUXGEXs  Benth.  x  .5. 

shaped,  !]■_<  to  2  lines  long,  wholly  white-scarious  l)etween  the  awned  teeth, 
or  some  involucres,  especially  solitary  ones  in  the  lower  forks,  wholly  desti- 
tute of  membranous  border;  awns  slender,  uncinate,  and  strongly  divergent; 
flowers  2  or  3,  uneciually  pedicelled,  of  these  1  or  2  undeveloped  or  obsolete; 
calyx  woolly,  its  segments  obovate  or  spatulate,  the  inner  narrower,  all  clawed, 
united  only  at  very  base ;  stamens  9. 

Coast  Ranges,  mostly  towards  the  interior  from  Tehama  Co.  south  to  the 
Santa  Inez  Mts. ;  Sierra  Nevada,  in  the  foothills  and  lower  part  of  the  Yellow 
Pine  belt.     May-June. 

Locs. — Salt  Creek,  Tehama  Co.,  Jepson;  Scotts  Valley,  Lake  Co.,  Traci/  1657;  Napa  Eange, 
Jepson;  Vacaville,  Piatt;  Mt.  Diablo,  Jepson;  Crystal  Springs,  San  Mateo  Co.,  Bolander; 
Mt.  Day,  Santa  Clara  Co.,  B.  J.  Smith;  Big  Sur  Biver,  Davy  74.35;  San  Antonio  Trail,  Santa 
Lucia  Mts.,  Jepson  1665;  Estrella,  Jared;  Santa  Inez  Mts.,  Dunn;  Old  Colony  Mill,  K 
Brandegee,  Jepson  6.33;  Toll  House,  Fresno  Co.,  SaU  ^-  Chandler  31;  Yoseniite,  E.  J.  Smith; 
Bowers  Cave  to  Hazel  Green,  Jepson;  Sheep  Ranch,  Calaveras  Co.,  Davy  1610. 

Refs. — Chorizaxthe  memuranacea  Benth.  Trans.  Linn.  Soc.  17:  419,  t.  17,  fig.  11  (1837), 
type  from  California,  Douglas;  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  129   (1911). 

2.  C.  nortoni  Greene.  (Fig.  67b.)  ^Mostly  1-stemmed,  2  or  3-forked,  or 
sometimes  many-stemmed  from  base,  4  to  7  inches  high,  the  involucres  con- 
gested in  terminal  heads;  leaves  oblanceolate,  1  to  1%  inches  long;  lower 
bracts  foliaceoiis,  the  upper  reduced ;  herbage  hair.y ;  involucres  reddish, 
cylindrie-urnshaped,  6-ribbed,  margined  by  a  broad  scarious  purple  6-lobed 
border ;  lobes  unequal,  the  3  larger  triangular  in  outline,  the  3  alternate  often 
small  or  obsolete,  all  ending  in  a  short  uncinate  awn ;  some  earlier  involucres 
solitary  in  the  forks  and  these  destitute  of  scarious  margin ;  calyx  rose-color, 
little  exserted,  its  short  oblong  lobes  equal,  undulate-erosulate;  stamens  6. 

^Mountains  bounding  the  Salinas  Valley  and  westward  to  the  Pacific  Ocean. 
June.    Involucres  often  reticulate  between  the  ribs. 

Locs. — Big  Sur,  Davy  1431;  Santa  Lucia  Creek,  Jepson  4732;  Burro  Trail,  Santa  Lucia 
Mts.,  K.  Brandegee;  Bitterwater,  Eastwood;  Estrella,  Jarrd. 

Ref. — Chorizaxthe  xortoxi  Greene,  Pitt.  2:    164   (1891).  type  loc.  Gonzales,  A.  Norton. 

3.  C.  stellulata  Benth.  Stem  erect,  trichotomously  branched,  mostly  above 
the  base,  4  to  G  inches  high,  the  involucres  in  eymose  clusters  or  somewhat  cap- 
itate ;  herbage  hairy ;  leaves  linear,  acute,  sessile,  5  to  8  lines  long,  in  a  rosette 
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at  base  and  in  whorls  at  tlie  nodes  or  reduced  above ;  involucres  eylindric- 
urnshaped,  6-ribbed.  2  lines  long,  reticulate  between  the  ribs;  involucral  teeth 
6,  nearly  equal,  with  scarious  margins,  the  tips  uncinate  or  straight ;  calyx- 
lobes  bifid  or  usually  so.  , 

Sierra  Nevada  foothills. 

Loes. — Clover  Creek  Falls,  -Shasta  Co.,  M.  S.  Balcer  460;  Chico,  Parry;  Sweetwater  Creek, 
El  Dorado  Co.,  K.  Brandcycr ;  Merced  Co.  foothills,  Buckminister;  Raymond,  Congdon ;  Toll 
House,  Fresno  Co.,  Hall  if  ChaiKlhr  30. 

Ref. — Chorizanthe  .steltail.^ta  Benth.  in  DC.  Prodr.  14:  20  (1856),  type  loo.  east  side 
of  the  upper   Sacrainonto  Valley,  Hartiveg   1937. 

4.  C.  pungens  Benth.  (Pig.  67c.)  Stems  prostrate  or  at  first  erect,  more 
or  less  dichotomous,  2  to  1.^  inches  long,  the  involucres  in  head-like  clusters 
on  very  short  lateral  brauchlets  or  terminal ;  herbage  villous  pubescent ;  leaves 
basal  and  in  pairs  at  the  lower  nodes,  spatulate  or  oblanceolate,  narrowed  to 
a  petiole,  Vi;  to  2  (or  4)  inches  long,  reduced  above  to  bracts;  involucres 
cylindric-urnshaped,  hairy,  1  to  11.4  lines  long,  subtended  by  subulate  or 
acicular  pungent  bracts;  involucral  tube  sharply  6-angled  or  -ribbed,  un- 
equally 6-toothed,  the  alternate  teeth  shorter,  all  uncinate  and  more  or  less 
scarious-margined  towards  the  base;  calyx  white,  its  lobes  equal,  oblong, 
erose-dentieulate,  hairy  on  the  outside ;  stamens  9  or  6. 

Sand-dunes  and  sand.y  valleys  along  the  coast  from  Marin  Co.  south  to 
Santa  Barbara  Co. 

Logs. — San  Francisco,  Jcpsoii ;  Eockspur,  Monterey  Co.,  K.  Brandegee ;  Seaside,  Heller 
6749;   Pacific  Grove,  Jepson;  Surf,  K.  Brandegee. 

Var.  dififusa  Parry.  Leaves  all  basal ;  scarious  border  of  the  involucral 
teeth  pink. — Valleys,  Santa  Cruz  to  Monterey. 

Var.  nivea  Curran.  All  the  involucral  teeth  with  scarious  white  margins, 
the  alternate  teeth  smaller :  calyx  yellow,  its  lobes  with  white  margin. — Moun- 
tains near  San  Luis  Obispo;  Seasitle,  F.  G.  Woodcock. 

Var.  cuspidata  Parry.  Involucral  teeth  without  scarious  margins  or  the 
margins  scant,  otherwise  identical  with  the  species. — San  Francisco  {Davy 
mi)  north  to  Dillon's  Beach  {U.  S.  Baker). 

Var.  robusta  Jepson  n.  comb.  Stems  erect,  branched  above,  14  to  2  feet 
high ;  heads  large,  dense,  mostly  terminal  or  subterminal ;  involucral  teeth 
with  narrow  margins  or  none. — Bay  region  south  to  Monterey  Bay :  Alameda, 
Jepson;  Colma,  K.  Brandegee;  Aptos,  Parry. 

Refs. — Chorizanthe  pungens  Benth.  Trans.  Linn.  Soc.  17:  419,  t.  19,  tig.  2  (1837),  type 
from  California,  Douglas;  Jepson,  Fl.  W.  Mid.  Cal.  151  (1901).  C.  aiulersonii  Parry,.  Proc. 
Davenp.  Acad.  5:  175  (1889),  type  loc.  Scotts  Valley  near  Santa  Cruz,  Anderson.  C.  doug- 
lasii  Parry,  I.  c.  Var.  diffusa  Parry,  1.  c.  4:  60  (1SS4).  C.  difl'ma  Benth.  in  DC.  Prodr. 
14:  26  (1856),  type  loe.  Monterey,  Hartweg  1938.  Var.  nivea  Curran,  Bull.  Cal.  Acad.  1:  274 
(1885),  type  loc.  mountains  near  San  Luis  Obispo.  Var.  cuspidata  Parry,  Proc.  Davenp. 
Acad.  4: '60  (1884).  C.  cuspidata  Wats.  Proc.  Am.  Acad.  17:  379  (1882),  type  loc.  San 
Francisco,  M.  E.  Jones  2386.  C.  villosa  Eastw.  Bull.  Torr.  Club,  30:  485  (1903),  type  loe. 
Bodega  Pt.,  Eastwood.  Var.  kobusta  Jepson.  C.  robiLsta  Parry,  Proc.  Davenp.  Acad.  5 ; 
176  (1889),  type  spms.  from  Aptos,  Parry,  and  Alameda,  Greene;  Jepson,  Fl.  W.  Mid.  Cal. 
ed.  2,  129   (1911). 

5.  C.  douglasii  Benth.  Stem  erect,  tri-  or  di-ehotomously  branching,  4  to 
6  inches  high ;  basal  leaves  spatulate,  shortly  petioled,  the  cauline  oblong  to 
linear ;  bracts  subulate ;  herbage  somewhat  hairy  pubescent ;  involucres  hairy, 
condensed  in  terminal  heads,  urnshaped-cylindric,  li/o  lines  long,  sharply  ribbed, 
reticulate  between  the  ribs ;  involucral  teeth  spreading,  membranous  margined 
below  the  short  hooked  awn,  the  membrane  continuous  in  the  sinus  be- 
tween the  teeth ;  calj'x  rather  deeply  cleft,  its  lobes  equal,  oblong-ovate,  obtuse, 
erosulate. 

Monterey  Co. 

Locs. — No  exact  station  known.  We  maintain  this  as  a  species  with  misgivings  but  refer 
here  with  considerable  certainty  a  collection  made  in  Monterey  Co.  by  Mrs.   Mary  S.  Clemens 
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in  1907  (Herb.  Pac.  Grove  Mus.).  This  material  is  scanty  but  seems  distinct  (as  is  too  often 
the  case  when  one  is  dealing  with  single  sheets  instead  of  ample  series  of  specimens)  from 
any  of  the  forms  referred  to  C.  pungens.  C.  douglasii  has  long  remained  obscure  and  has 
rarely  been  honored  with  the  citation  of  definite  material.  Dr.  Parry  accepted  and  described 
it  as  a  species  (Proc.  Davenp.  Acad.  5:  175),  citing  as  typical  his  specimens  from  the  valleys 
back  of  Santa  Cruz  near  Felton  and  Ben  Lomond.  These  plants  have  purple  membranes  to 
the  involucral  teeth  as  described  for  the  type,  but  we  should,  however,  not  regard  them  as 
specifically  distinct  from  C.  pungens. 

Ref. — Chorizanthe  douglasii  Benth.  Trans.  Linn.  Soc.  17:  418  (1837),  type  from  Cali- 
fornia  (probably  Monterey  Co.),  Douglas. 

6.    C.  brevicornu  Ton-.  (Fig.  68.)  Stein.s  several  from  the  base, 
'"V^ff^  erect,  repeatedl.y  and  shortl.y  difhotomous,   yellowish,  3  to  8 

^"''  ''  inches  high,  excessively  fragile;  herbage  niiniitely  pubescent; 

leaves  in  a  basal  tuft,  linear-oblanceolate,  narrowed  to  a  petiole, 
%  to  2  inches  long;   involucres  in  the  forks  and  along  the 
l)ranehlets,  1-flowered,  cylindric,  2  to  2i/2  lines  long,  acutely 
3-angled  or  3-ribbed,  with  3  smaller  ribs  between,  minutely  cor- 
rugated  between   the   ribs;    teeth    6,   hooked,   the   3   alternate 
smaller;  flowers  white,  glabrous,  sessile;  calyx-tube  long  and 
slender,  its  lobes  oblong,  nearly  equal,  truncatish  and  erusulate 
Fig.  68.  Chori-     at  apex,  barely  exserted ;  stamens  3,  at  base. 
ZANTHE  BBEvi-         ^j.j(j  gtony  hills,  Colorado  and  Mohave  deserts  north  to  Inyo 
involucre °x  5.     ^'°-    Nevada,  Arizona.    IMore  fragile  than  any  other  species,  the 
specimens  usually  dis.iointing  completely  when  dry. 

Locs. — Bishop  Creek,  Hall  (f-  Chandler  72fi2 ;  Argus  Mts.,  Purpus  5318;  Barstow,  Jepson 
5377;  Sheephole  Mts.,  Uall  6056;  Borego  Spr.,  Brandegee ;  Pinto  Mts.,  Hall  6029;  Palm 
Canon,  Mt.  San  Jacinto,  Jepson  13S9;  San  Felipe  Creek,  Brandegee. 

Kef. — Chorizanthe  brevicornu  Torr.  Bot.  Mex.  Bound.  177  (1859),  type  loc.  Gila  River, 
Parry. 

7.  C.  breweri  Wats.  Similar  to  C.  staticoides  but  more  diffiLse;  herbage 
canesceut  but  reddish ;  involucres  acutely  6-ribbed  and  reticulated,  constricted 
a  little  below  the  spreading  teeth,  the  alternate  teeth  somewhat  smaller ;  calyx 
white,  exserted,  its  lobes  oblong  to  elliptic,  obtuse,  entire,  subequal,  at  least 
when  fully  developed. 

Hillsides  at  Chorro  near  San  Luis  Obispo,  K.  Brandegee.  Insufficiently  known 
and  perhaps  only  a  variety  of  the  next. 

Ref. — Choriza.n'the  breweri  Wats.  Proc.  Am.  Acad.  12:  270  (1877),  type  spms.  from  San 
Luis  Obispo,  Brewer  461,  and  Santa  Margarita  Valley,  Brewer  501.  No.  501  has  scariously 
margined  involucres;  otherwise  it  appears  to  be  the  same  as  no.  461.  The  type  specimens 
are  young.  The  following  description  is  taken  wholly  from  a  duplicate  specimen  of  the 
type  no.  461.  Diffuse,  3  or  4  inches  high,  somewhat  canescent ;  leaves  round-ovate,  4  to  6 
lines  long,  abruptly  drawn  down  to  a  petiole  as  long;  involucres  in  terminal  clusters  on  the 
branchlets,  cylindric,  6-ribbed,  6-toothed,  the  3  alternate  teeth  smaller;  flowers  whitish,  very 
shortly  pedicelled,  included ;  calyx  cleft  over  half-way,  the  outer  lobes  elliptic,  the  inner 
oblong,  shorter,   all  the  lobes  entire. 

8.  C.  staticoides  Benth.  Stems  1  or  several  from  the  base,  erect  or  ascend- 
ing, cymosely  dichotomous,  4  to  10  (or  18)  inches  high,  fragile  at  the  joints, 
the  sessile  involucres  solitary  in  the  forks  or  congested  at  the  end  of  the 
branchlets;  herbage  characteristically  reddish,  soft-pubescent,  the  under  sur- 
face of  the  leaves  white-woolly;  leaves  obovate  to  elliptic,  3  to  9  lines  long, 
the  petioles  1  to  3  times  as  long;  involucres  cylindric,  6-ribbed,  2  to  21/^  lines 
long,  the  teeth  spreading,  hooked  at  tip,  3  much  larger  than  the  3  alternate  or 
the  hitter  obsolete;  calyx  white,  rose-pink  or  deep  rose,  exserted,  the  lobes 
narrowly  oblong,  mostly  entire,  hairy  on  the  back,  the  inner  smaller  and 
shorter;  stamens  9  or  6. 

Dry  sandy  plains:  Southern  California  in  the  coastal  region,  north  to  Mon- 
terey Co.  and  east  to  the  foothills  and  the  floor  of  the  upper  San  Joaquin  Valley, 
Not  known  in  the  Mohave  or  Colorado  deserts. 
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Ldcs. — llescanso,  K.  Brandt  gre ;  Witch  Creek,  Ahlerxoii ;  Coaluiilla  Valley,  Jf/).son  1479; 
San  Jacinto  Valley,  licinhanlt ;  Elysian  Park,  Los  Anfjeles,  Brautiton  418;  Biversiile,  Wilder; 
San  Bernardino,  Parish,  Jepsoii  .'3565 ;  McKittrick,  EclUr  7797 ;  San  Emigdio  Caiion,  Davy 
1974;  Alcalde,  Brandegee ;  Pacific  Valley,  Eastwood ;  Kancho  San  Miguelito,  Jolon,  Jepson 
1623;  Atascadero,  Brewer  894;  Arroyo  Grande,  King;  Bakersfield,  Davy  1882;  Greenhorn 
Mts.,  Hall  4'-  Baheocl-  50S1;   N.  Fork  Kaweah,  Jepson  564, 

Var,  nudicaule  Jepson  n.  comb.  Herbage  commonly  greenish ;  flowers  white. 
— Mountain  skipes  along  the  coast  from  Santa  Barbara  to  Echo  I\It. 

Kefs. — Choriz.\nthe  .staticoides  Benth.  Trans.  Linn.  Soc.  17:  418  (1837),  type  from 
California,  Douglas.  C.  xcinti  Wats.  Proc.  Am.  Acad.  12:  272  (1877),  at  least  as  to  the  type 
spnis.  from  Fort  Tejon,  being  the  one  first  cited.  Var.  nudicaule  Jepson.  C.  nudicaule 
Nutt.  Jour.  Acad.  Phila.  ser.  2,  1:  166  (1847),  type  loc.  Santa  Barbara,  Nuttall.  C.  wheeleri 
Wats.  1.  c,  type  loe.  .Santa  Barbara,  Sotliroel-,  which  is  clearly  the  equivalent  of  C.  nudicatde 
Nutt. 

9.  C,  valida  AVats.  Erect,  4  to  6  inches  high,  once  or  twice  di-  or  tri-choto- 
mously  branclicd;  leaves  spatulate ;  iuvolucral  teeth  or  lobes  not  margined  but 
awnecl;  awns  mostly  straight;  inflorescence  similar  to  the  preceding;  flowers 
pedicellate,  partly  exserted:  calyx-segments  oblong,  erose-denticulate,  hirsute 
along  the  back  on  the  midveiu,  vei-y  unequal  (the  alternate  only  i/o  as  long), 

Sonoma;  Petaluma ;  Russian  River.  Rarely  collected  and  litth'  known.  Per- 
haps only  a  variety  of  V.  pungeus. 

Kefs. — Chobizanthe  valioa  Wats.  Proc.  Am.  Acad.  12:  271  (1877),  type  speoiniens  from 
Sonoma  Co.;   Jepson,  Fl.  W.  Mid.  Cal.  ed.   2,   129    (1911). 

1(1.  C.  palmeri  Wats.  Stem  erect,  trichotomons,  5  to  12  inches  high,  the 
cuds  of  the  siniph.^  or  dichotomous  liranches  l)earing  head-like  clusters  of  erect 
compactl.v  crowded  involucres,  the  forks  usually  with  solitary  involucres; 
herbage  hairv  pubescent;  leaves  in  a  basal  tuft,  oblong-spatulate,  VU  to  l^i 
inches  long;  bracts  of  the  flower  clusters  setaceous;  involucres  cylindric  or  a 
little  contracted  upward,  li/o  to  2  lines  long,  6-ribbed,  6-tootlied,  the  larger  3 
unequal,  the  smaller  3  nearly  equal,  all  tipped  with  mostly  straight  spines; 
flowers  rose-color,  exserted,  very  shortly  pedicelled;  cal.yx  shortl.y  cleft,  the 
outer  lobes  roundish,  entire,  the  inner  shorter,  truncate  or  bifid,  shortly 
laciniate-fringed;  stamens  9. 

Dry  hills,  Monterey  and  San  Luis  Obispo  cos. 

Locs. — Jolon,  jr.  Brandeger;  San  Miguelito  Rancho,  Jepson;  Nacimiento  River,  Davy; 
San  Simeon,  K.  Brandegec ;  San  Luis  Obispo,  K.  Brandegee ;  Creston,  Barber;  Santa  Maria, 
Blochman. 

Ref. — Chorizanthe  p.\lmeri  Wats.  Proc.  Am.  Acad.  12;  271  (1877),  type  loc.  San  Luis 
Obispo,  I'll  I  III  I  r  464. 

11.  C.  fimbriata  Nutt.  Stem  erect  or  diff'use,  trieliotonKnis  at  first  node, 
then  dichotoniously  branching,  4  to  1(1  (or  15)  inches  high,  the  involucres 
solitary  in  the  forks  or  clustered  along  the  terminal  branchlets;  herbage  red- 
dish, lightly  pubescent;  leaves  basal,  spatulate  or  obovate,  narrowed  to  a 
petiole,  1  to  2  inches  long;  bracts  subulate  or  acicular;  involucres  cylindrical, 
2  to  3  lines  long,  6-ribbed,  ending  in  6  spreading  spine-tipped  teeth,  the 
alternate  teeth  smaller;  teeth  uncinate  (or  straight);  cal.vx  white,  exserted, 
its  lobes  ovate-lanceolate,  ecpial,  irregularly  fringed  on  each  side,  mostly  below 
the  middle;  stamens  6. 

San  Diego  Co,     May-Jul.v. 

Locs. — San  Diego,  Brandegee,  Chandler,  Jepson  1591;  Spring  Vallev,  Hall  3892;  Pala, 
Parish  4399. 

Var.  laciniata  Jepson  n.  comb.  Habit,  foliage,  involucres  and  pubescence 
that  of  the  species;  calyx  rose-color,  its  lobes  laciniate-fringed  throughout. — 
San  Diego  Co. 

Locs. — Witch  Creek,  Alderstm  ;  ('uyaniaoa,  K.  Brandegee;  Descanso,  K.  Brandegec ;  Palo- 
mar,  Jepson  1516.     Also  in  Lower  (,'al. 

Refs. — Chorizanthe  fimbriata  Nutt.  in  Jour.  Acad.  Phila.  ser.  2,  1:  168  (1847),  type  loc. 
San  Diego,  Niiffall;  Torr.  Pac.  R.  Rep.  5=:  364,  t.  8  (1857).  Var.  laciniata  Jepson.  C. 
laciniata  Torr.  Pac.  R.  Rep.  7":   19  (1856),  type  loc.  San  Felipe,  Thos.  Antisell. 
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12.  C.  parryi  Wats.  Stems  seveiMl  IVmu  the  base,  spreading  liorizoutally 
and  repeatedly  forking,  forming  low  Hat-toitpetl  plants  3  to  15  inches  broad, 
the  involucres  clustered  at  the  ends  of  the  branchlets;  leaves  oblong,  narrowed 
to  a  short  petiole,  4  to  9  lines  long;  involucres  1  line  long,  cylindrie  but  some- 
what contracted  below  the  spreading  teeth,  the  tube  acutel.y  6-angled;  teeth 
uncinate,  3  large  alternating  with  3  small ;  calyx  white,  its  segments  erosu- 
late,  the  inner  half  as  large  as  the  outer;  stamens  9. 

Sandy  or  gravelly  plains,  San  Bernardino  Valley. 

Loes. — Lugonia,  Parish;  West  Riverside,  Hall;  San  Bernanlino,  Parish  3674,  Jepson  55'2S; 
Reiilands,  Jepson  5.537 ;  Colton,  Cleveland. 

Refs. — Chobizanthe  parryi  Wats.  Proe.  Am.  Aeacl.  12:  271  (1877),  type  loc.  Crofton, 
Parry.  C.  fernandina  Wats.  Bot.  Cal.  2:  481  (1880),  type  loc.  San  Fernando  Canon,  Los 
Angeles  Co.,  Mrs.  A.  E.  Bush;  awns  of  the  involuere,  or  some  of  them,  straight;  calyx-lobes 
nearly  eqnal,  the  alternate  narrower. 

13.  C.  procumbens  Nutt.  Stems  procumbent,  several  from  the  base,  elon- 
gated and  spiiriiigly  branched,  3  to  13  inches  long,  the  involucres  in  small 
clusters  along  and  towards  the  ends  of  the  branchlets;  herbage  soft-pubescent; 
leaves  spatulate  or  oblanceolate,  in  a  basal  tuft  and  at  the  lower  nodes;  bracts 
lanceolate ;  involucres  6-ribbed,  with  mostly  6  equal  spreading  teeth,  or  the  3 
alternate  shorter;  calyx  yellow,  the  inner  lobes  much  smaller  than  the  outer. 

Southern  California  in  the  coastal  region. 

Tjocs. — Point  Loma,  San  Diego,  K.  Brandeiiec :  Elninore,  MeClatchie  49;  Witch  Cn'i'k,  .11- 
derson  ;  Palomar,  Jepson  1557,  Hall  198.3;   San  Bernardino,  Parish  3663. 

Ref. — Chorizaxthe  procumbens  Nutt.  in  Jour.  Acad.  Phila.  ser.  2,  1:  167  (1S47),  type 
loc.  San  Uiego,  Nuttiill. 

li.  C.  uniaristata  T.  &  G.  Stems  prostrate,  2  to  6  inches  long,  with  a  short 
soft  pubescence ;  leaves  broadly  spatulate,  the  bracts  oblanceolate  and  cuspi- 
date or  nearly  acicular  towards  ends  of  branches ;  involucres  numerous  and 
rather  loosely  c.ymose  on  the  branches  or  sometimes  densely  clustered,  cylin- 
dric-urnshaped,  6-ribbed,  liA  to  2  lines  long;  involucral  teeth  awned,  one  awn 
long  and  straight,  the  others  very  short  and  hooked ;  flowers  cream-eolor ;  outer 
calyx-lobes  obovate,  entire,  the  inner  half  as  long,  oblong,  creuate;  stamens 
6  or  9. 

]\It.  Diablo  and  through  the  South  Coast  Ranges  to  San  Luis  Obispo  Co., 
thence  east  to  the  Sierra  Nevada  in  Kern  Co. 

Loes. — Jolon,  K.  Brandegee;  Estrella,  Jared;  Havilah,  Kern  Co.,  K.  Branilri/er ;  Walker 
Basin,  Coville. 

Refs. — Chorizanthe  uniaristata  T.  &  G.  Proc.  \m.  Acad.  8:  195  (1870),  tvpe  loc.  New 
Idria,   Brewer:  .lepson,   Fl.   W.   Mid.   Cal.   151    (1901). 

15.  C.  clevelandii  Parry.  Stems  prostrate,  branched  from  the  base,  4  to  10 
inches  long;  herbage  hairy  pubescent;  basal  leaves  ovate-spatulate,  cauline 
leaves  narrow  and  pungent;  involucre  6-ribbed,  with  uneciual  divergent  un- 
cinate teeth ;  outer  calyx-lobes  broadly  oblong,  truncate,  erosulate  or  denticu- 
late, the  inner  about  half  as  long  as  the  outer ;  stamens  3. 

Region  of  Clear  Lake.     Closely  allied  to  C.  uniaristata. 

Loes. — Mt.  Hanna,  Jepson;  Kelsey,  K.  Brandegee;  Mt.  Konocti,  Jepson;  Grizzly  Canon, 
E.  Brandegee;  Scotts  Valley,  Tracy  1740;   Eel  River,  Purpn^-i  1245. 

Refs. — C'HORIZANTHE  CLEVELANDII  Parry,  Proe.  Davcnp.  Acad.  4:  62  (1S84),  type  loc. 
Allen's  Sprs.,  Lake  Co.,  D.  Cleveland;  Jepson,  Fl.  W.  Mid.  Cal.  151   (1901). 

16.  C.  spinosa  Wats.  Stems  several  from  the  base,  prostrate,  forming  a 
loose  spiny  iiial  <S  1o  16  inches  broad;  herbage  jiuberulent;  basal  leaves  oval  or 
obovate,  narrowed  to  a  petiole  with  a  broad  or  clasping  base;  bracts  lanceolate, 
setaceous,  conspicuous,  their  axils  bearing  clusters  of  3  or  4  involucres;  invo- 
lucres short-cylindric.  4  or  5-costate,  the  teeth  very  unequal,  usually  with  1 
long  tooth,  1  or  2  minute  ones  and  1  or  2  of  intermediate  size,  all  straight- 
awned;  flowers  2  or  3,  pedicelled,  usually  only  1  developed;  calyx  white,  the  3 
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outer  lobes  orbicular  with  a  short  narrow  claw,  the  3  inuer  ovate,  smaller, 
minute ;  stamens  9. 

Mohave  Desert:  Muroc  (Yucca),  K.  Brandcgce.    A  very  distinct  species. 

Refs. — Chorizanthe  spin'osa  Wats.  Bot.  Cal.  2:  481  (1880),  type  loe.  Mohave  Desert, 
Lemmon,  not  ''San  Bernardino";   Parish,  Zoe,  5:   113   (1901). 

17.  C.  orcuttiana  Parry.  Stems  several  from  the  base,  prostrate,  1  to  4 
inches  long,  sparingly  dichotomous ;  herbage  thinly  pubescent;  leaves  spatulate 
or  narrowly  oblaneeolate,  mostly  in  a  basal  tuft ;  involucres  scattered  along 
the  branches  and  terminal ;  involucral  tube  nearly  1  line  long,  cjdindric  but 
3-angled.  3-toothed,  not  or  only  obscurely  reticulated,  its  stout  teeth  nearly  or 
quite  horizontally  spreading  and  as  long  as  the  tube ;  flowers  usually  1,  pedi- 
celled;  "ealyx-lobes  equal,  its  tube  narrowly  turbinate;  stamens  9  or  fewer." 

Point  Loma,  San  Diego  (only  Imown  station).  Quite  like  C.  polj'gonoides  in 
habit  but  its  involucres  very  ditferent. 

Ref. — Chorizanthe  orcuttiana  Parry,  Proc.  Davenp.  Acad.  4:  54  (1884),  type  loc.  San 
Diego,  Orcutt. 

18.  C.  polygonoides  T.  &  G.  Dichotomously  branched,  forming  mats  5  to 
10  inches  across;  basal  leaves  oblaneeolate,  contracted  to  a  petiole,  %  to  1% 
inches  long;  bracts  in  pairs,  oblaneeolate  or  obovate,  resembling  the  leaves  of 
the  basal  rosette  and  becoming  smaller  towards  the  ends  of  the  branches; 
involucres  obpyramidal,  strongly  3-angled,  corrugated  between  the  ribs,  with- 
out scarious  margin,  solitary  or  in  2s  or  3s,  the  tube  1  to  lYo  lines  long,  the 
3  larger  lobes  as  long  and  with  alternating  short  and  inconspicuous  ones  at 
base. 

Central  Coast  Ranges;  northern  Sierra  Nevada  foothills;  San  Diego  Co.  The 
floristie  distribution  seems  erratic,  and  the  range  is  therefore,  in  all  proba- 
bility, insufficiently  known. 

Locs. — Big  Valley,  Modoc  Co.,  Baler  4'  Nutting;  Scotts  Valley,  Lake  Co.,  Tracy  1724; 
Howell  Mt.,  Tracy  1564;  Taraalpais,  K.  Brandegee ;  Oakland  Hills,  K.  Brandegee;  Sheep 
Ranch,  Calaveras  Co.,  Davy  1612;  San  Diego,  Brandegee. 

Eefs. — Chorizanthe  polygonoides  T.  &  G.  Proc.  Am.  Acad.  8:  197  (1870),  type  loc. 
Placerville,  Folney  Battan;  Jepson,  PI.  W.  Mid.  Cal.  ed.  2,  130  (1911). 

19.  C,  rigida  T.  &  G.  Stem  erect,  1  to  3  inches  high,  simple  or  very  shortly 
branched,  densely  packed  with  short  involucre-bearing  branchlets,  or  some- 
times diffusely  spreading  and  forming  a  spiny  mat  6  to  11  inches  broad ;  leaves 
on  the  primary  stem  or  branches  round-ovate  to  obovate,  4  to  12  lines  long,  on 
petioles  1  to  1%  times  as  long,  those  of  the  branchlets  lanceolate  or  subulate, 
spine-tipped,  becoming  hard  and  rigid,  the  involucres  in  clusters  in  their  axils ; 
involucral  tube  short,  about  1  line  long  and  as  broad,  strongly  and  acutely 
3-angled  and  strongly  reticulated  between  the  angles,  its  lobes  3,  foliaceous, 
ovate  to  lanceolate,  spi-eading,  unequal,  very  unequal  also  on  different  invo- 
lucres on  the  same  plant,  3-ribbed  and  reticulate  on  back,  1  to  8  lines  long, 
tipped  with  straight  short  spines ;  flower  pedicelled,  yellowish ;  calyx-tube 
narrow,  abruptly  expanded  into  the  short  throat  and  limb,  its  lobes  oblong, 
short,  very  hairy  on  back,  scarcely  exserted ;  stamens  9,  inserted  at  throat. 

Colorado  Desert  and  the  eastern  Mohave  north  to  Inyo  Co.  Southern 
Nevada ;  Arizona.  Lower  California.  Apr  .-May.  One  of  the  most  character- 
istic annuals  on  the  driest  stony  hills  where  there  is  little  or  no  other  vegeta- 
tion. 

Loes. — Keeler,  Brandegee;  Argus  Mts.,  Hall  <f-  Chandler  6897;  Ludlow,  Hall  6109;  Calico 
Wash,  Jepson  5388,  5409;  Earstow,  Jepson  4792  (plants  prostrate  forming  a  spiny  mat); 
Chuckawalla  Spr.,  Eall  5906;   Borego  Spr.,  Brandegee. 

Refs. — Chorizanthe  riuida  T.  &  G.  Proc.  Am.  Acad.  8:  198  (1870).  AcantTwgonum 
rigidum  Torr.  Pac.  R.  Rep.  4°:  133  (1857),  type  loe.  Williams  River,  Ariz.,  Bigelow. 
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20.  C.  corrugata  T.  &  G.  (Fig.  69.)  Stems  several 
from  the  base,  erect  or  ascending,  1  to  4  inches  high, 
slightly  villous;  leaves  roundish  ovate,  woolly  or  gla- 
brate  above,  2  to  9  lines  long,  on  slender  petioles;  bracts 
subulate,  small;  involucres  solitary  in  the  forks  and 
along  the  branches  but  numerous;  involucral  tube  cylin- 
drical, not  angled  or  ridged  but  strongly  corrugated,  1 
to  11/^  lines  long;  involucral  lobes  3,  equal,  ovate,  as 
long  as  the  tube,  woolly  above,  reticulate  below,  short- 
awned,  uncinate;  cal.yx  white,  included;  "stamens  6 
Fig.    69.      Chorizanthe      or  9,  on  middle  of  tube." 

CORRUGATA   T.   &  G. ;  Eastcru    .Alohave    Desert   and   southward    along   the 

mvolucre,  x  6.  Colorado    River    to   the   Colorado   Desert   and   Lower 

California. 
Loes. — Amboy,  K.  Brandegee ;  Ludlow,  Jepson  5503,  5507;   Chuckawalla  Spr.,  Hall  5905; 
Coachella,  Grcata;  Santa  Maria  Mts.,  Schellenger;  Signal  Mt.,  Brandcgee. 

Befs. — Chorizanthe  corrugata  T.  &  G.  Proc.  Am.  Acad.  8:  198  (1870).  Acantliogonum 
corrugatum  Torr.  Pac.  R.  Rep.  5=:    364    (1857),  type  loc.  Ft.  Yuma. 

21.  C.  watsonii  T.  &  G.  Stems  erect  or  ascending,  several  from  the  base, 
dichotomous,  1  to  4  inches  high ;  herbage  canescent ;  leaves  basal,  narrowly 
oblanceolate ;  bracts  in  pairs,  at  length  setaceous;  involucres  solitary  in  the 
forks  and  clustered  towards  the  ends  of  the  branchlets,  canescent;  involucral 
tube  slender  cylindric,  not  ribbed,  obscurely  corrugated,  2  to  3  lines  long,  its 
teeth  5,  one  foliaceous  and  usually  much  larger  than  the  other  four,  especially 
on  involucres  solitary  in  the  forks;  flower  pedicelled,  included;  calyx  yellow, 
hairy  externally;  stamens  9,  inserted  at  mouth  of  tube. 

Eastern  Mohave  Desert,  north  to  Inyo  and  Lassen  cos.  Nevada  to  "Wash- 
ington.   Foliaceous  lobe  of  the  involucre  3  to  4  lines  long. 

Locs. — Lancaster,  Davidson;  Victor,  Ball  6213;  Barstow,  K.  Brandegee;  Mt.  Pinos,  Hall 
6355;  KernviUe  and  Lone  Pine,  Brandegee;  Bishop  Creek,  Hall  ^  Chandler  7247;  Honey 
Lake,  Brandegee. 

Refs. — Chorizanthe  wat.sonii  T.  &  G.  Proc.  Am.  Acad.  8:  199  (1870),  type  specimens 
from  Humboldt,  Reese  River  and  Grass  valleys,  Nev. ;  Wats.,  Bot.  King,  313,  pi.  34,  figs. 
4-6  (1871). 

22.  C.  vortriedei  Brandegee.  Stem  divaricately  trichotomous  at  the  first 
node,  then  dichotomous,  4  to  7  inches  long,  the  internodes  relatively  long  and 
the  involucres  solitary  in  the  forks;  herbage  glabrous  or  a  little  glandular; 
leaves  in  a  basal  rosette,  spatulate,  i/t  to  1  inch  long;  bracts  small,  perfoliate, 
3  (or  4)  -lobed,  the  lobes  triangular  or  otilong;  involucres  l\-2  lines  long, 
the  tube  4-sided  or  4-angled,  the  angles  at  base  somewhat  gibbous  or  ridge- 
like; involucral  teeth  4,  short,  ovate  or  triangular,  cuspidate;  flowers  2,  long- 
pedicelled;  calyx  yellowish-green,  5-cleft,  each  short  yellowish  division  bearing 
two  white  oblong  lobes;  stamens  9,  inserted  at  base;  seed  black,  globose, 
apiculate. 

Local  species  of  the  southern  Santa  Lucia  Jits.  In  aspect  suggestive  of 
being  a  starved  form  of  C.  perfoliata,  and  yet  a  very  distinctive  species,  par- 
ticularly in  its  peculiar  calyx. 

Ref. — Chorizanthe  vortriedei  Brandegee,  Zoe,  4:  158  (1893),  type  loc.  Sauta  Lucia 
Mts.,  Vortriede,  Eastwood.     Also  collected  on  the  Burro  Trail,  K.  Brandegee. 

23.  C,  perfoliata  Gray.  Stem  branching  at  or  near  the  base,  diffuse  with 
numerous  branchlets,  8  to  13  inches  high;  leaves  spatulate,  1  to  2  inches  long; 
herbage  sparingly  pubescent  or  a  little  glandular;  bracts  perfoliate,  orbicular 
or  3-lobed,  spine-tipped  at  the  angles ;  involucres  strongly  and  acutely  4-angled, 
2  or  in  age  3  or  4  lines  long,  mostly  one  at  each  node,  wrinkled  between  the  ribs, 
the  4  divergent  teeth  spine-tipped;  angles  or  ribs  sometimes  swollen  into  a 
small  gibbous  projection  at  base;  calyx  pedicelled;  stamens  6. 
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Inner  South  (.'oast  Range  from  western  Stanislaus  Co,  to  the  head  of  the 
San  Joaquin  Valley  and  the  central  i\Iohave  Desert.  In  habit  remarkably 
similar  to  C.  californica. 

Locs. — Puerto  Canon,  Stanislaus  Co.,  Brewer  1'261;  San  Carlos  Range,  Jepson  2737; 
Estrella,  Jared;  Bakersfiekl,  Davy   1884;    Tehachapi,  K.   Brandeiiee;   Kramer,  K.  Brandegee. 

Ref. — C'HOEizANTHE  PERFOLIATA  Gray,  Proc.  Best.  Soc.  Nat.  Hist.  7:  148  (1861),  type  loc. 
Ft.  Tejon,  Saiituft. 

24.  C.  californica  Gray.  Stem  hram-hing-  at  or  near  the  base,  rather  spar- 
ingly forked  into  slender  spreading  l)ranches,  4  to  14  inches  high;  herbage 
glandular  hirsute ;  basal  leaves  ovate  or  broadly  oblanceolate.  narrowed  to  a 
short  petiole.  -^  to  I14  inches  long;  bracts  broader  than  long,  divergently 
3-lobed,  the  lobes  spine-tipped,  4  to  8  lines  long;  involucres  in  3s  at  each  node, 
1-flovvered,  li/o  to  2  lines  long,  subcylindrie,  not  ribbed,  smooth,  with  stout 
spreading  spine-tipped  teeth ;  teeth  mostly  3,  unequal,  sometimes  with  4  in  2 
iniequal  pairs  or  only  2;  calyx  white,  the  tube  slender,  a  little  exserted  in 
anthesis,  its  lobes  broadly  oblong,  very  obtuse. 

San  Luis  Obispo  Co.  to  San  Diego  Co.,  mainly  near  the  coast. 

Logs. — Arroyo  Grande,  Alice  King;  Santa  Maria,  Blochinan :  Surf,  E.  Brandegee  (a 
singular  form  with  somewhat  angular  and  ureeolate  involueral  tubes  and  very  large  bracts)  ; 
Santa  Barbara,  M.  S.  Baker;  Los  Angeles  River,  Braunton  417;  San  Bernardino,  Jepson 
5522;   Playa  del  Eey,  Natho;  San  Diego,  T.  Brandegee. 

Refs. — Chorizanthe  californica  Gray,  Proc.  Bost.  Soc.  Nat.  Hist.  7:  149  (1861). 
Mucronea  californica  Benth.  Trans.  Linn.  Soc.  17:  419,  t.  20  (1837),  type  from  California, 
Douglas. 

25.  C.  insignis  ('urran.  Stem  erect,  divergently  dichotomous,  glandular, 
reddish.  3  to  4  inches  high,  the  involucres  solitary  and  secund  along  the 
branches;  leaves  in  a  basal  tuft,  linear-spatulate,  glabrous,  3  to  6  lines  long; 
bracts  3-lobed,  the  lol)es  oblong,  those  of  the  upper  ones  lanceolate-setaceous; 
involucres  cylindric  or  obeonic,  slightly  corrugate,  lightly  5-sulcate,  It-i  lines 
long,  armed  with  5  horizontally  divergent  spines ;  spines  equal,  straight,  as 
long  as  the  involucral  tube;  flowers  4  to  6  in  each  involucre,  pedieelled;  calyx 
rose-color,  hairy,  exserted;  "stamens  9." 

('entral  ^Monterey  Co.:  Jolon;  Indian  Valley.  A  delicate  and  interesting 
species.  Notwithstanding  its  spurless  involucre  it  is  very  nearly  allied  to  C. 
leptoceras.  The  discovery  of  this  species  obviously  binds  C.  leptoceras  more 
closely  to  the  generic  type  of  Chorizanthe. 

Ref. — Chorizanthe  insignis  Curran,  Bull.  C'al.  Acad.  1:  275  (1885),  type  loc.  Indian 
Valley  near  the  Salinas  River. 

2().  C.  leptoceras  Wats.  (Fig.  7(la.)  Stems  2  or  3  from  the  base,  very 
slender,  divaricately  dichotomous,  3  to  11  inches  long;  herbage  glabrous  ex- 
cept a  little  pubescence  on  the  bracts  and  involucres;  leaves  basal,  oblanceo- 
late, I/O  to  1  inch  long;  bracts  3-lobed,  Ito  to  2U,  lines  broad;  involucres  in 
capitate  clusters  in  the  forks  and  terminal  on  the  branchlets,  the  proper  tube 
short,  soon  flaring  into  6  lanceolate  long-awned  ciliate  teeth  and  armed  at 
base  with  6  uncinate  spine-like  spurs;  flowers  2  or  3 ;  calyx  campanulate.  its 
spatulate  lobes  almost  distinct ;  stamens  6. 

Dry  sandy  plains  at  the  southerl.y  bases  of  the  San  Gabriel  and  San  Ber- 
nardino mountains. 

Locs. — Newhall  ace.  Davidson;  Highland,  Parish;  San  Bernardino,  Parish  3646. 
Refs. — Chorizanthe   leptoceras   Wats.   Proc.   .\m.   Acad.    12:    269    (1877).     Centrostegia 
leptoceras  Gray;  T.  &  G.  Proc.  Am.  Acad.  8:   192   (1870),  type  loc.  San  Gabriel,  Lobb. 

27.     C.  thurberi  Wats.      (Fig.  70b.)     Stems  1  or  several  from  the  base,  di- 

or  tri-chotomously  forking,  2  to  8  inches  high  ;  herbage  glandular-hispidulose 
near  the  base,  sparingly  so  above;  leaves  in  a  basal  rosette,  elliptic  to  oblong, 
3  to  4  lines  long;  bracts  small,  3-lol)ed  and  spine-tipped;  involucres  chartaceous, 
2-flowered,  solitary  in  the  axils  of  the  bracts,  2  lines  long,  cylindric,  5-toothed 
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Fig.  7(1.     a,  Chorizanthe  leptoceras  Wats. ; 
involucre,   b,  C.  thurberi  Wats. ;  involucre, 


and  3-horned;  teeth  erect,  tipped 
with  a  short  straight  spine ;  liorus 
near  base  saccate,  spreading,  short, 
thick,  each  tipped  with  a  short 
straight  spine ;  flowers  pedicelled ; 
calyx  deeply  parted,  hairy  on  the 
outside ;  stamens  9  or  6, 

Arid  valleys,  Colorado  and 
]\Ioliave  deserts  north  to  Inyo 
Co.;  southerly  Sierra  Nevada  and 
.San    Carlos    Range.      S.    Nevada, 

Arizona. 

A  singular  species  remarkable  for  its 
saccate  spurs.  The  spurs  do  not  diverge 
symmetrically  but  2  of  them  stand  almost 
opposite  with  the  third  spur  equidistant  between  them  on  one  side.  The  side  of  the  involucre 
opposite  the  third  spur  is  therefore  somewhat  flattish  (Helen  Gilkey)  and  the  single-toothed 
lobe  of  the  tube  (with  its  single  ner\'e)  stands  over  the  interval  between  the  nearly  opposite 
spurs,  whereas  double-toothed  lobes  and  double  nerves  correspond  to  the  other  intervals.  This 
species  is  the  type  of  Gray 's  Centrostegia,  which  by  reason  of  its  saccate  spurs,  peculiar  in- 
volucral  teeth  and  parted  calyx,  has  some  claims  to  consideration  as  a  monotypic  genus. 

Locs. — .Jacumba,  D.  Cleveland;  San  Felipe,  T.  Brandcgee ;  Cuyamaca,  K.  Brandegee; 
Coyote  Canon,  Jepson  1432a;  Lancaster,  Hnll  <f-  Chandler  7387;  Victor,  Jepson  5617;  Kramer, 
Jcpsoii  5341;  Mt.  Pinos,  Eall  6349;  Tehachapi  Pass,  Stol-es ;  Kernville,  T.  Brandegee;  inner 
South  Coast  Range  at  Alcalde  (ace.  Zoe,  4:  158);  Panamint  Mts.,  Hall  cf  Chandler  6978; 
Bishop,  nail  #  Chandler  7276. 

Refs. — Chorizanthe  thukberi  Wats.  Proc.  Am.  Acad.  12:  269  (1877).  Var.  cryptantha 
Curran,  Bull.  Cal.  Acad.  1:  275  (1885),  type  loc.  Lancaster.  Centrostegia  thurberi  Gray; 
Benth.  in  DC.  Prodr.  14:  27  (1856),  type  loc.  San  Felipe,  Thurber;  Torr.  Pac.  B.  Rep.  7': 
20,  pi.   S    (1856). 

10.  OXYTHECA  Nutt. 
Slender  annuals  with  the  interuodes  more  or  less  covered  with  stipitate  glands 
and  a  repeatedly  dichotomons  inflorescence.  Leaves  in  a  rosette  at  base. 
Bracts  more  or  less  connate,  often  in  3s.  Involucres  2  to  several-flowered,  more 
or  less  pedicellate,  mostly  turbinate,  4  or  5-cleft,  each  lobe  bearing  a  bristle  or 
awn.  Flowers  mostly  exserted.  Calyx  glandular  or  pubescent  on  the  outside. 
Stamens  9.  Achene  commonly  lenticular. — About  8  Pacific  Coast  species  in 
North  America  and  1  in  Chile.  (Greek  oxus,  sharp,  and  theke,  case,  in  allu- 
sion to  the  spiny  involucre.) 

Involucres  lobed. 

Involucres  5-lobed ;  bracts  united  only  at  base. 

Involucres  deeply  parted  into  linear  to  obovate  lobes. 

Plants  prostrate ;    involucres    sessile 1.      0.    luteola. 

Plants  erect ;   involucres  pedicelled. 

Calyx-lobes  entire  2.     0.  carynphylloides. 

Calyx-lobes  cleft    3.      0.   trilobata. 

Involucre  a  shallowly-lobed  concave  disk;  calyx-lobes  fimbriate 4.     0.  emaryinata. 

Involucres  acutely  4-lobed ;  plants  erect. 

Bracts  completely  united  into  a  round  concave  perfoliate  disk ;   involucres  sessile  or 

nearly  so   5.     0.  perfoliata. 

Bracts   united   only   at  base;    involucres   mostly   pedicelled. 

Leaves  revolute    6.     0.   dendroidea. 

Leaves  plane   7.     0.  watsoiiii. 

Inviilui-r:il  tube  short,  not  lobed,  its  margin  with  14  to  21  bristles 8,     0.  parishii. 

1.  0.  luteola  Parry.  Stems  prostrate,  several  from  the  base,  branching,  2 
to  5  inches  long;  herbage  usually  yellowish;  leaves  basal  and  in  pairs  at  the 
lower  nodes,  rounded,  1  to  2  lines  long,  the  petioles  mostly  longer;  bracts  linear, 
acerose,  in  2s  or  3s;  involucres  in  the  forks  and  along  tlip  branchlets,  parted 
almost  to  the  base  into  5  unequal  divisions,  the  divisions  lineai-,  acerose  or 


400  POLYGONACEAE 

bristle-tipped,  1  to  3  lines  long;  flowers  7  to  11;  calj'x-tube  snbglobose,  woolly, 
the  glabrous  yellow  lobes  spreading  from  its  orifice. 

Local  species,  Imown  only  from  Lancaster  in  the  Mohave  Desert. 

Ref. — OxYTHECA  LUTEOLA  Parry,  Bull.  Torr.  Club,  10:  23  (1883),  type  loc.  Lancaster, 
Parry  2.59. 

2.  O.  caryophylloides  Parry.  Stem  erect  but  diffusely  branching  above 
the  base,  7  to  10  inches  high,  the  involucres  numerous  along  the  brauehlets  and 
terminal,  on  pedicels  1  to  4  lines  long;  herbage  glabrous  or  nearly  so;  leaves 
basal,  obovate  to  oblong-spatulate.  contracted  to  a  petiole,  %  to  2  inches  long; 
bracts  foliaceous,  3-parted  into  oblong  divisions ;  involucres  deeply  parted  into 
5  nearly  equal  divisions,  the  divisions  oblong,  or  a  little  widened  upward,  and 
abruptly  awned ;  flowers  2  or  3 ;  calyx  short,  greenish,  obscurely  lobed. 

San  Bernardino  and  San  -Jacinto  mountains,  4000  to  6000  feet. 

Locs. — Deep  Creek,  San   Bernardino   Mts.,  Hall;  Fuller's  Mill,  Mt.  San  Jacinto,  Hall. 
Ref. — OxYTHECA  CARYOPHYLLOIDES   Parry,  Proc.  Davenp.   Acad.  3:    175    (1882),  type  loo. 
San  Bernardino  Mts.,  Parish  Bros.  1097. 

3.  0.  trilobata  Gray.  Stems  one,  sometimes  several  from  the  base,  once 
trichotomous,  then  diehotomous,  4  to  14  inches  high,  the  branches  spreading ; 
leaves  in  a  basal  tuft,  spatulate,  Vs  to  2  inches  long,  a  little  hairy;  herbage 
sparingly  glandular;  bracts  3-lobed,  the  lobes  acerose;  involucres  glabrous, 
glaucous,  deeply  5-parted,  borne  on  slender  pedicels ;  pedicels  solitary  in  the 
forks  and  axils  of  the  bracts;  involucre  deeply  lobed,  its  lobes  oblong  or 
spatulate,  tipped  with  a  bristle,  2  to  3  lines  long;  calyx  segments  3-eleft  into 
lanceolate  acuminate  lobes  slightly  erosulate  on  the  sides. 

Dry  valleys :     San  Bernardino  Valley  south  to  San  Diego  Co. 

Locs.— San  Bernardino,  Parish  379.5;  Mt.  San  Jacinto,  Hall  2082,  Jepson  2283;  Coyote 
Canon,  Jepson  1434;  between  Julian  and  Cuyamaea,  K.  Brandegee  (involueral  lobes  broad, 
often  2  or  3-toothed),  Abrams  3807;  Deseanso.  Stokes;  Jacumba,  Abrams  3663. 

Ref. — OxY'THECA  TKiLOB.vrA  Gray,  Proc.  Am.  Acad.  12:  83  (1876),  type  loc.  San  Bernar- 
dino Valley,  Lemnion  ^-  Parry. 

4.  O.  emarginata  Hall.  Stem  erect,  tri-  and  di-chotomous,  2  to  6  inches 
high,  the  involucres  in  the  forks  and  terminal  ou  pedicels  1  to  6  lines  long; 
herbage  reddish,  sparingly  and  minutely  glandular;  leaves  in  a  basal  rosette, 
oblanceolate,  4  to  8  lines  long;  bracts  mostly  3-lobed;  involucres  obpyramidal, 
2  to  3  lines  high,  shallowly  5-lobed,  the  lobes  rounded,  scarious-margined,  awn- 
tipped ;  flowers  4;  calyx  6-parted,  its  segments  oblanceolate,  fimbriate  at  apex. 

Ridges  about  Tahquitz  Peak,  San  Jacinto  Mts.,  July.  A  rare  and  interesting 
species;  possibly  passed  over  elsewhere  for  0.  perfoliata  which  it  superficially 
resembles. 

Ref.— OXYTHECA  emarginata  Hall,  Univ.  Cal.  Publ.  Bot.  1:  75,  pi.  14  (1902),  type  loc. 
Tahquitz  Peak,  Hall  2331. 

5.  0.  perfoliata  T.  &  G.  Stem  erect  but  short,  parting  at  the  first  node  into 
2  or  3  horizontally  spreading  branches  2  to  4  inches  long;  herbage  slate-color 
or  reddish,  glabrous  except  a  glandular  band  on  lower  half  of  internodes ; 
leaves  of  the  basal  rosette  oblong-oblanceolate,  green,  6  to  12  lines  long;  bracts 
at  first  node  3  or  4,  small,  united  only  at  base,  the  upper  bracts  very  con- 
spicuous, orbicular-  or  deltoid-perfoliate,  spine-tipped  at  the  angles,  4  to  9 
lines  broad,  glaucous;  involucre  narrowly  turbinate,  3  to  4  lines  long,  deeply 
and  acutely  4-lobed,  each  lobe  bristle-tipped ;  calyx  whitish,  %  line  long,  the 
outer  segments  miinitely  white-scaly. 

Mohave  Desert  northward  to  Lassen  Co.    Nevada,  Arizona. 

Locs. — Victor,  Hall  6181;  Barstow,  Jepson  5517;  Argus  Mts.,  Purpiis  5315;  Springville, 
Middle  Tule  River,  Purpus  6054;  Honey  Lake  Valley,  Davy.  '. 

Rets. — OxYTHECA  PERFOLIATA  T.  &  G.  Proc.  Am.  Acad.  8:  191  (1870),  type  specimens 
from  Nev.;  Wats.  Bot.  King,  311,  pi.  34,  figs.  1-3   (1871). 
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6.  0.  dendroidea  Xutt.  Stem  erect,  tri-  and  di-ehotomously  hranchiiig 
above  the  base,  7  to  14  inches  higli,  hispidulose-glandular,  the  involucres 
nearly  sessile  or  shortly  pedicelled  along  the  branchlets,  or  those  in  the  forks 
mostly  on  pedicels  1  to  4  lines  long;  leaves  linear  to  oblanceolate,  revolute, 
acute,  thinly  hirsute,  %  to  II/2  inches  long;  involucres  narrowly  turbinate,  y^ 
to  2  lines  long,  4-lobed,  the  lobes  with  very  unequal  awns  or  sometimes  the 
awns  obsolete ;  flowers  about  3 ;  calyx  pale  rose  or  whitish,  rough  pubescent, 
very  shortly  lobed. 

Lassen  Co.,  not  otherwise  known  in  California.  North  to  Washington  and 
easterly  through  northwestern  Nevada  to  Wyoming. 

Lncs. — Hniiey   Lake,  Braiuieget ;  Reno,   Nev.,  Jepson    in   lS91i. 

R»'f. — OxYTHECA  DENDROiDE.\  Nutt.  Jour.  Acad.  Phila.  ser.  2,  1:  KM)  (1848),  type  loc. 
Snake  River  sandhills.  Rocky  Mts.,  Nuttall. 

7.  0.  watsonii  T.  &  G.  Stem  erect,  dichotomously  branching  above  the  base, 
6  to  9  inclies  high,  glaucous;  leaves  spatulate,  %  to  1  inch  long;  bracts  awned, 
retlexed;  involucres  turbinate,  4-lol)ed,  with  elongated  awns,  li^  lines  long, 
))oriie  on  pedicels  2  to  5  lines  long;  flowers  V2  line  long,  white,  puberulent. 

( 'ushcnberry  Sprs.,  Mohave  Desert,  »S'.  B.  tf-   W.  F.  Parish  1241.     Nevada. 
The  awned  bracts  are  reflexed  in  Nevadan  plants,  but  apparently  not  so  in  the 
Parish  specimens. 

Refs. — OXYTHECA  WATSONH  T.  &  G.  Proc.  Am.  Acad.  8:  191  (1870),  type  loc.  Monitor 
Valley,  Nev.,  Watson;  Wats.  Bot.  King,  311,  pi.  33,  figs.  5-7   (1871). 

8.  0.  parishii  Parry.  (Fig.  71.) 
Stem  erect,  diffusely  but  sparingly 
tri-  and  di-chotomous  above  the  base, 
8  to  14  inches  high,  glabrous  and 
glaucous  except  a  hispidulose-glan- 
dular band  on  the  lower  part  of  the 
internodes  and  on  the  pedicels ; 
leaves  basal,  spatulate-obovate,  Vo  to 
IV4  inches  long ;  bracts  small,  3-cleft ; 
involucres  on  axillary  and  terminal 
pedicels  (Vt  to  11/4  inches  long),  the 
tube  turbinate,  short  (1  line  long), 
but  developing  from  its  margin  a 
circle  of  14  to  21  excurrent  bristles  2  to  3  lines  long;  flowers  5  to  14,  pedicelled; 
calyx  6-cleft  nearly  to  base,  its  lobes  linear-oblong,  almost  distinct,  pubescent 
on  back;  stamens  9. 

San  Gabriel  and  San  Bernardino  mountains,  and  north  to  Mt.  Pinos,  4500  to 
6500  feet. 

Locs. — Mt.  Wilson,  Davidson,  Stokes;  Swartout  Canon,  Mt.  San  Antonio,  Sail  1250. 
Refs. — OxY'THECA  PARISHO  Parry,  Proe.  Davenp.  Acad.  3:  17(5  (1882),  type  loc.  San  Ber- 
nardino Mts.,  Parish  Bros.  993.  This  species  has  been  made  the  type  of  the  monotypic  genus 
Acantlioscyphus,  Small,  Bull.  Torr.  Club,  25:  53  (1898),  a  genus  resting  essentially  on  the 
numerous  invohicral  awns.  While  this  is  a  striking  character,  it  may  be  pointed  out  that  the 
awns  are  sometimes  few  and  that  Oxytheca  trilobata  sometimes  displays  multiple  teeth  or 
awns.  0.  abramsii  McGregor,  Bull.  Torr.  Club,  36:  605  (1909),  type  loc.  Topatopa  Mts., 
Ventura  Co.,  Abrams  cf-  McOrcffor  72,  is  a  form  with  fewer  (7  to  12)  awns.  Hall's  6452, 
Mt.  Pinos.  is  the  same. 

11.     ERIOGONUM  Michx. 

Annual  or  perennial  herbs  or  small  shrubs  with  basal  or  alternate  or  whorled 
leaves  without  stipules,  those  of  the  inflorescence  commonly  reduced  to  bracts. 
Flowers  perfect,  l)orne  in  an  involucre,  more  or  less  exserted  on  their  stalklets 
and  commonly  reflexed  or  recurved  in  age,  intermixed  with  narrow  scarious 
bractlets.    Involucres  4  to  8-toothed  or  -lobed,  several  to  many-flowered,  borne 


Fig.   71.     OxTTHECA   PAKISHII   Parry; 
involucre,  x  5. 
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in  heads,  peduneled  umbels,  or  solitary  along  the  branches  (, either  sessile  or  on 
"pedicels"),  or  terminal  on  scape-like  stems.  Calyx  6-parted  or  -cleft,  colored, 
persistent  about  the  achene.  Stamens  9,  inserted  on  the  base  of  the  calyx. 
Styles  3 ;  stigmas  minute,  capitate.  Achene  triangular,  except  in  a  few  species. 
Embryo  straight,  in  the  axis  of  scanty  endosperm;  cotyledons  foliaceous.— 
About  140  North  American  species,  mostly  western.  (Greek  erion,  wool,  and 
gonu,  knee  or  joint,  the  nodes  hairy  in  some  species.) 

The  species  of  Eriogonum  often  show  considerable  variability.  Favorable  or  unfavorable 
conditions  react  most  strilsingly  on  the  stems,  branches  and  involucres,  and  least  on  the  leaves 
which  are  very  constant  in  texture,  outline  and  size.  The  leaves  in  the  herbaceous  species  are 
usually  in  a  basal  rosette,  but  even  when  typically  so  leaves  may  occasionally  develop  freely 
at  the'  nodes,  as  in  E.  virgatum,  gracile,  vimineum  and  dasyanthcmum.  Vigorous  individuals 
often  develop  many  stems  from  the  base  (E.  vimineum,  caninum,  and  truneatum),  or  when 
less  vigorous  branch  only  at  first  node  or  sparingly.  The  size  and  degree  of  branching  of  the 
inflorescence  is  characteristically  variable,  particularly  in  the  E.  umbellatum  and  E.  nudum 
groups.  Simple  and  compouml  iimbcls  are  often  borne  on  the  same  individual,  and  umbels  are 
often  dondensed  to  a  capitate  condition  or  indeed  reduced  to  a  single  involucre.  Inflated  stems 
may  be  expected  in  anv  form  of  the  E.  inflatum  and  E.  nudum  allies.  Where  there  are  several 
stems  from  the  base,  'inflated  and  non-inflated  stems  may  sometimes  be  borne  in  the  same 
rosette,  as  in  E.  inflatum  and  in  E.  trichopodum.  The  shape  of  the  flower  is  important,  but 
inasmuch  as  in  many  species  the  flower  changes  in  shape  between  anthesis  and  fruiting,  invari- 
able features  in  this  regard  should  be  gviardedly  separated  from  such  characters  as  are  subject 
to  modification  as  growth  proceeds.  For  exam])le,  in  E.  incanum  the  short  stipe-like  base  of 
the  flower  in  its  early  condition  is  abruptly  expanded  into  a  bowl-shaped  upper  portion;  later 
the  calyx  becomes  vase-shaped  and  twice  or  thrice  as  long.  In  E.  thomasii  the  calyx  segments 
are  nearly  plane  in  early  anthesis,  in  fruit  they  are  twice  as  large  and  conspicuously  saccate. 
In  certain  species  some'of  the  flowers  in  an  involucre,  especially  the  more  shortly  pedicelled 
ones,  are  sometimes  found  to  be  staminate,  a  condition  also  met  with  occasionally  in  species 
of  Chorizanthe  and  Oxytheca.  According  to  Miss  S.  C  Stokes,  hybrids  arc  quite  common  in 
some  of  the  groups.  In  Eriogonum  fasciculatum  the  glandular  area  at  base  of  the  calyx  which 
provides  the  honey  flow  harvested  by  the  domestic  bee  is  very  distinct.  A  similar  area  exists 
in  E.  nudum  but  is  far  less  developed.  Both  species  are  protandrous.  Honey  areas  appear  to 
be  absent  from  the  calices  of  E.  vimineum  and  its  allies. 

A.     Calyx  not  stipe-like  at  base. 

Involucres  turbinate  or  eampanulate,  4  or  5-toothed  or  lobed,  not  angled,  always  borne  on 
scattered  pedicels,  never  congested  in  heads;  annuals   (except  nos.  9  and  10);   mostly 
deserts  or  arid  plains. — Subgenus  Ganysm.\. 
Plants  with  leaves  at  the  nodes  in  the  axils  of  the  bracts  as  well  as  in  a  basal  rosette, 
involucres  4-lobed  or  -toothed. 
Involucres  not  cottony. 

Inner  and  outer  calyx-lobes  very  unlike 1.     E.  anfjuJoxiim. 

Inner  and  outer  calyx-lobes  nearly  alike 2.     E.  gracilHmum. 

Involucres  conspicuously    cottony 3.      E.    gossypinum. 

Plants  with  the  leaves  all  in  a  basal  rosette   (except  nos.  4  and  8),  rarely  in  the  axils  of 
the  lower  bracts ;   inflorescence  with  small  bracts  at  the  nodes,  the  bracts  in  3s, 
triangular  or  oblong,  and  often  more  or  less  connate  at  base. 
Involucre  4-lobed  or  -toothed,  few  (usually  1  to  3) -flowered. 

Calyx  nearly  glabrous   4.     E.  spergulinum. 

Calyx  at  least  in  fruit  with  hooked  bristles. 

Involucres  2-flowered ;   achene  exserted 5.     E.  hirtiflorum. 

Involucres  4  to  6-flowered;  achene  not  exserted 6.     E.  incrme. 

Calyx  hairy  or  glandular-hispid,  its  hairs  not  hooked. 

Calyx  segments  notched  or  3-toothed  at  apex 7.     E.  apU-ulatum. 

Calyx  segments  entire. 

Leaves  tomentulose  or  glabrate 8.    E.  ordii. 

Leaves   hairy   pubescent. 

Calyx  pinkish    9.     E.  parishii. 

Calyx  yellow   10.     E.  trichopodum. 

InTolucre  5-lobed  or  -toothed,  several-flowered. 
Calyx  hairy  or  pubescent. 

Stems  usually  inflated;   leaves  hairy-pubescent 11.     E.  inflatum. 

Stems  not  inflated  or  rarely. 
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Calyx  segments  not  saecate-ililated. 

Leaves  obovate  or  rounded;  involucres  glandular.  .  .12.    E.  pusiUum. 

Leaves  reniform;  involucres  not  glandular 13.     E.  renifornie. 

Outer  calyx  segments  saccate-dilated  on  each  side 14.    E.  thoijuisii. 

Calyx  glabrous. 

Pedicels  erect  15.     E.  thurberi. 

Pedicels  not  erect. 

Outer  calyx  segments  obovate ;  involucres  on  nodding  pedicels. 

Calyx  attenuate  at  base 16.     E.  cernuum. 

Calyx  not  attenuate  at  base 17.     E.  7>utans. 

Outer  calyx  segments  cordate  at  base. 

Involucres  on  divaricately  spreading  pedicels  1  to  4  lines  long 

18.    E.  watsotiii. 

Involucres  on  deflexed  pedicels  1  line  long  or  less.  .  .19.    E.  defiexum. 

Involucres  cylindric  or  cylindric-turbinate,  5-tootlied,  5  (or  6)-nerved  or  angled,  always  sessile, 

solitary  or  congested  in  heads;  annuals,  perennial  herbs,  or  shrubs;  mostly  deserts  or 

dry  foothills. — Subgenus  OREiiONiUM. 

Involucres  solitary,  usually  scattered. 

Annuals;  leaves  mostly  in  a  rosette  at  base. 
Flowering  branches  mostly  elongated. 

Calyx  glabrous;   involucres   (except  the  terminal)   hugging  the  branches. 

Plant  compactly  branching;  outer  calyx  segments  fan-shaped  with  strong- 
ly incurved  sides    20.     E.  nidularium. 

Plant   diffusely   or   strictly   branched. 

Involucres    narrowly    turbinate,    glabrous    or    nearly    so,    the    teeth 
prominent. 

Petioles   not  winged;   stems   and   leaves  white-woolly 

21.    E.  gracile. 
Petioles  conspicuously  winged;  stems  and  leaves  less  tomentose 

22.     E.  citharaeforme. 
Involucres  cylindric,  almost  truncate,  the  teeth  minute. 

Stems,  leaves  and  involucres  white-woolly 23.    E.  virgatum. 

Stems   glabrous,  rarely  a  little  woolly  below. 

Involucres   1%  to  2X(,  lines  long 24.     E.  molestum. 

Involucres  ^2  to  1%  lines  long. 

Involucres  1  to  IVi  lines  long,  usually  fluted  and  often 

obscurely  constricted  a  little  at  tip 

25.     E.  vimineum. 

Involucres   \\.   to   %   line  long,   not   fluted 

26.    E.  baileyi. 

Calyx  densely  hairy;  involucres  spreading  a  little  from  the  branches 

27.    E.  dasyanthemum. 
Flowering   branches   not   elongated. 

Repeatedly  and  shortly  forked;  flowers  yellow 28.     E.  mohavense. 

Bearing  an  irregularly  compound  umbel 29.    E.  truiicatum. 

Perennials  with  densely  leafy  short  woody  stems. 
Inflorescence  racemose. 

Leaves  roundish,  densely  imbricated  on  the  caudex 30.    E.  saxatile. 

Leaves  not  roundish. 

Involucres  scattered  on  the  few  elongated  branches. 

Involucres  scattered,  2  to  3  lines  long 31.    E.  elongatum. 

Involucres  scattered  or  sometimes  approximate  towards  the  ends  of 

the  branches,  1  to  \\'-2  lines  long 32.     E.  wrightii. 

Involucres  secund  and  crowded  on  the  short  branchlets.  .33.     E.  nodosuvi. 
Inflorescence  cyniose  or  paniculate. 

Peduncles  bearing  a   divaricately  branched   panicle. 

Involucral  teeth  glabrous   34.     E.  heermannii. 

Involucral  teeth  pubescent   35.     E.  plumatella. 

Peduncles  bearing  corymbose  cymes 36.     E.  microthecum. 

Involucres  2  to  several  in  heaiV!,  rarely  solitary ;  perennials. 
Calyx-lobes  similar  or  nearly  so,  nearly  equal. 
Not  caespitose. 

Shrubs,  at  least  woody  at  base;  stems  very  leafy,  commonly  fascicled. 
Heads  or  involucres  in  a  dense  compound  cyme;  insular  species. 
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Leaves  elliptic  or  oblong 37.     E.  arhoresccns. 

Leaves  linear   38.     E.  giganteum. 

Heads  not  in  a  compound  cyme ;  mainland  species  or  mostly. 

Heads  terminal  on  the  2-forked  peduncles  or  racemosely  disposed  on 
the  forks;   leaves  mostly  ovate  or  roundish. 

Calyx  silky;   filaments  glabrous;   leaves  ashy  beneath 

39.     E.  cinereum. 
Calyx   glabrous;    filaments    hairy    at    base;    leaves    whitc-lanate 

beneath    40.     E.  parvifoUnm. 

Heads  umbellate,   sometimes  solitary  and   terminal ;    filaments   gla- 
brous or  nearly  so;   leaves  oblong  or  linear 

41.    E.  fasciculatum. 
Herbaceous  or  mostly  so,  leafy  only  at  base;  heails  umbellate  or  usually  so. 

Stems  not  fistulous;  heads  1  or  few;- seashore 42.     E.  latifolium. 

Stems  fistulous;    heads   several   to   many. 

Leaves  spreading,  oblong  or  ovate,  obtuse,  1,0  to  2  inches  long 

43.     E.  nnduin. 
Leaves  erect,  ovate  to  ovate-lanceolate,  acute,  1  to  3   (or  .5)   inches 

long    44.     E.   elatum. 

Stems  with  trumpet-inflated  lower  internodes;   involucres  solitary,  racemose 

4.5.     E.  inijictum. 
Caespitose. 

Involucres  very  angular,  .o-toothed 46.     E.  keiinedyi. 

Involucres  not  angular,   in  age  bladdery,  6   to   8-toothed 

47.     E.  ochrocephalum. 
Calyx-lubes  dissimilar,  the  outer  somewhat  cordate  at  base,  attached  only  by  the  lower 
third  of  the  midvein ;   stems  scape-like. 

Stems  bearing  a  single  head '.  .  . .  .48.     E.   ovalifolium. 

Stems  bearing  a  simple  or  irregularly  compound  umbel 49.    E.  proliferum. 

B.     Calyx  stipe-like  at  base. 

Involucres  turbinate,  4  to  8-toothed  or  lobed,  either  solitary  or  borne  in  umbels,  the  umbels 
sometimes  congested  in  heads ;  flowering  stems  scape-like ;  perennial  herbs ;  mountains 
from  middle  altitudes  to  alpine. — Subgenus  Eueriogoxum. 
Involucres  u:ith  reflej-ed  lohes,  the  lobes  often  long. 
Calyx  hairy- 
Peduncles  scape-like,  bearing  a  solitary  involucre,  rarely  an  umbel. 
Calyx   yellow. 

Peduncles  naked   50.     E.  caespitosum. 

Peduncles  bearing  a  whorl  of  bracts  at  the  middle.  . .  .51.     E.  douijlnsii. 

Calyx  whitish    52.     E.  sphaerocephalum. 

Peduncle  bearing  a  3-rayed  umbel 53.     E.  tripodum. 

Calyx  glabrous. 

Peduncles  bearing  a  solitary  involucre 54.     E.  sisHyoriensis. 

Peduncles  bearing  a  simple  or  compound  umbel. 
Peduncles  scape-like,  erect  or  nearly  so. 

Leaves  mostly  spreading,  ^o  to  1  inch  long;   umbel  simple  or  compound. 

Leaves  more  or  less  tomentose 55.     E.  umbellatiim. 

Leaves  glabrous   56.     E.  torreyanum . 

Leaves  erect,  1  to  3  inches  long;  umbel  compound.  .  .57.     E.  compositum. 

Peduncles  decumbent   58.     E.  lobhii. 

Involucns  with   short  erect  teeth. 
Involucres  in  heads  or  umbels. 
Calyx  villous  or  hairy. 

Leaves  glabrous  59.     E.  pyrolaefoUum. 

Leaves  hairy    60.     E.   latens. 

Calyx  glabrous. 

Bracts  mostly  linear,  abundant    61.     E.  ursinum. 

Bracts  small,  inconspicuous. 

Rays  %   inch  long  or  less,  or  umbels  capitate;   crown  compact 

62.     E.  incanum. 

R^ys  V2  to  11 2  inches  long;  crown  loose 63.     E.  marifolium. 

Involucres  solitary. 

Calyx  whitish  or  pinkish 64.     E.   kelloggii. 

Calyx  yellow   65.     E.  alpinum. 
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Fig.  72.  a, 
lucre;  h, 
voUuTP; 


Eriogoxum  gracillimum  Wats.,  iuvo 

flower;    c,   E.   aNUULOSUM    Bentb.,   in- 

/,  flower.    Involucres,  x  4;  flowers,  x  10, 


I. — Subgenus  Ganysma. 

In%-olueres  campanulate  or  broadly  turbinate,  not  angled,  never  congested  in  heads,  always 
borne  on  filiform  and  usually  elongated  pedicels  and  disposed  in  racemes  or  panicles,  often 
drooping  or  recurved;  bracts  in  3s,  small,  rigid,  mostly  oblong  to  triangular;  calyx  often  ac- 
crescent, not  stipe-like  at  base;  ovary  and  filaments  glabrous;  annuals  (except  nos.  9  and  10); 
mostly  of  the  deserts  or  arid  plains. 

1.  E.  angulosum  Bentb.  (Fig. 
72e,  d.)  Stems  diffusely  and  re- 
peatedly dicliotomous  from  near 
the  base,  3  to  14  (or  24)  inches 
high,  the  branches  4  to  6-angled; 
steins  and  leaves  whitish  tonien- 
tose,  or  glabrate  and  green ;  basal 
leaves  roundish  to  broadly  oblong 
or  lanceolate,  commonly  undulate, 
I/O  to  1  inch  long,  on  rather  short 
petioles;  upper  leaves  oblong  to 
lanceolate  or  oblanceolate,  sessile 
or  nearly  so ;  pedicels  of  the  invo- 
lucres 3  to  8  lines  long,  in  the 
forks  or  terminal ;  involucres  tur- 
binate or  hemispherical.  1  line 
long,  minutely  glandular,  woolly 
inside ;  calyx  segments  white  or 
pink,  14  to  %  liii^  long,  minutely 
glandular-puberulent,  the  outer 
(with  darker  centre)  obovate  or  ovate,  concave,  the  inner  linear  or  lanceolate, 
distinctly  longer  than  the  outer,  all  abruptly  short-clawed. 

South" Coast  Ranges  to  the  upper  San  Joaquin  Valley,  Southern  California, 
the  ]\Iohavc  Desert,  and  Inyo  Co.    Arizona  to  Washington.     Lower  California. 
Var.  viridescens  Jepson  n.  comb.    Leaves  oval  to  elliptic;  calyx  greenish. — 
Kern  Co.     Possibly  a  seasonal  abnormality. 

Var.  maculatum  Jepson  n.  comb.  Close  to  preceding ;  basal  leaves  oval,  not 
revolute,  %  to  1  inch  long  and  1/2  to  %  inch  wide;  involucre  more  deeply 
lobed;  outer  calyx  segments  yellowish  with  an  oblong  red  blotch. — Desert 
valleys,  Victor,  Kramer  and  Earstow  to  Inyo  Co.  and  north  to  Reno.  Nev. 

Rcfs.— Eriogonum  angulosum  Benth.  Trans.  Linn.  Soc.  17:  406,  t.  18,  fig.  1  (1837).  type 
from  California,  Douglas.  Var.  flabcllaUim  Gand.  Bull.  Soc.  Roy.  Bot.  Belg.  42:  187  (190.5), 
east  base  of  Sierra  Nevada  on  Central  Pacific  R.  R.  Not  seen  by  us.  Var.  VIRIDESCEXS  Jepson. 
IC.  viridescens  Heller,  Muhl.  2:  2.5  (1905).  tvpe  loc.  Sunset,  Heller  7733.  Var.  maculatum 
Jepson.    E.  mnriilatum  Heller,  Muhl.  2:  188  (1906),  type  loc.  Laws,  Inyo  Co.,  Heller  8233. 

2.  E.  gracillimum  Wats.  (Fig.  72a,  b.)  Stems  many  from  the  base,  diffuse, 
repeatedly  dichotomous  and  very  slender  above,  4  to  10  (or  24)  inches  high; 
herbage  thinly  woolly,  especially  on  the  under  side  of  the  leaves;  basal  leaves 
spreading,  oblong  to  lanceolate,  %  to  IV2  inches  long,  narrowed  below,  sessile 
or  shortly  petioled,  the  cauline  sessile,  erect,  oblong-lanceolate,  acute,  blistery- 
dilated,  strongly  revolute,  %  to  1  inch  long;  involucres  turbinate,  borne  on 
filiform  pedicels  4  to  8  lines  long;  calyx  pink,  minutely  glandular-hispid  out- 
side, 1  line  long,  the  tips  of  the  segments  white  and  erosulate ;  outer  segments 
broadly  oblong,  erect  with  the  white  tips  abruptly  spreading,  the  edges  below 
the  tips  incurved;  inner  segments  like  the  outer  but  smaller. 

Sandy  soil,  Mohave  Desert  north  to  the  upper  San  Joaquin  Valley  and  west- 
erly to  San  Luis  Obispo  Co. 

Locs. — Mohave  Desert,  Jepson  .5322  (Kramer),  561.5  (Victor);  San  Emigdio,  Kern  Co., 
Davy  1968;  Santa  Maria  River,  Blochman ;  Estrella,  Jared. 
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■Rets. — Eriogonum  gbacillimdm  Wats.  Bot.  Cal.  2:  480  (1880),  type  loc.  Mohave  Desert, 
Bush.  E.  variable  Heller,  Muhl.  2:  24  (1905),  type  loc.  Mohave,  Heller  7756.  E.  angulosum 
var.  rictorense  Jonea,  Contrib.  12:  74  (1908),  type  loc.  Victor,  Mohave  Desert,  Jones. 

3.  E.  gossypinum  Curran.  Diffusely  branched  from  the  base,  4  to  10  inches 
high,  thinly  tomeutose  throughout  or  the  upper  parts  glabrate;  leaves  oblan- 
ceolate,  narrowed  to  a  short  petiole,  or  the  upper  oblong  or  lanceolate  and 
mostly  sessile,  1  to  2  inches  long;  involucres  lU,  lines  long,  borne  on  pedicels 
1  to  6  lines  long,  turbinate,  cleft  to  the  middle,  glabrous  outside,  heaped  inside 
with  a  cottony  wool  in  which  the  5  to  8  flowers  are  concealed ;  calyx  14  line 
long,  obscurely  puberulent,  the  outer  segments  oblong  or  spatulate,  the  inner 
linear,  acuminate,  longer. 

Upper  San  Joaquin  Valley.    A  remarkable  species. 
Locs. — Kern  Co.:  Oil  City,  Heller  7748;  Caliente  Creek,  Davy  1885. 

Refs. — Ebiogonum  gosstpinum  Curran,  Bull.  Cal.  Aead.  1:  274  (1885),  type  loc.  Bakers- 
field;  Greene,  Fl.  Fr.  152  (1891). 

4.  E.  spergulinum  Gray.  Stems  erect,  dichotomously  branching,  4  to  11 
inches  high,  minutely  glandular  pubescent  or  the  upper  half  of  the  internodes 
usually  glabrous;  leaves  linear,  revolute,  hairy,  ^A  to  IVo  inches  long,  in  whorls 
at  the  base  of  the  stem  and  at  the  lower  forks,  reduced  above  to  small  bracts ; 
involucres  14  line  long,  deeply  4-toothed.  on  pedicels  3  to  6  lines  long;  bract- 
lets  none;  calyx  white  with  pink  midveins,  %  to  li/i  lines  long,  obscurely 
puberulent  at  base,  the  segments  oblong-quadrate,  erosulate  at  apex  or  merely 
acute. 

Mountain  slopes.  North  Coast  Kanges  and  Sierra  Nevada.  5000  to  9000  feet. 

Locs. — Snow  Mt.,  Lake  Co.,  K.  Brandegee ;  South  Yollo  Bolly,  Jepson;  Ash  Creek,  Siskiyou 
Co.,  M.  S.  Bal-er;  Lassen  Peak,  Jepson  4071;  Spanish  Peak,  Mr.<i.  B.  M.  Austin;  Summit, 
Nevada  Co.,  Jepson;  Yosemite,  Lembert ;  Little  Yosemite,  Jepson  3152,  4402;  Mt.  Silliman, 
Jepson  716;  near  Mt.  Whitney,  Jepson  948;  Alta  Mdws.,  Hopping  509;  near  Kaweah  Peaks, 
Jep.ion  5008;  Sky  Valley,  Tulare  Co.,  Eastu-ood;  Mt.  Pinos,  Hall  6659. 

Eefs. — Eriogonum  spergulinum  Gray,  Proe.  Am.  Acad.  7:  389  (1868),  type  loc.  Big 
Creek,  near  Mariposa  Grove,  Bolander.  Oxytheca  spergulina  Greene,  Fl.  Fr.  153  (1891).  O. 
reddingiana  Jones,  Bull.  Torr.  Club,  9:  32  (1882),  type  loc.  Soda  Sprs.  near  Donner. 

5.  E.  hirtiflorum  Gray.  Repeatedly  dichotomously  branched,  4  to  9  inches 
high,  the  stems  lightly  sprinkled  with  minute  often  stipitate  glands,  otherwise 
glabrous ;  leaves  obovate,  drawn  down  to  a  petiole-like  base,  sparingly  hirsutu- 
lose,  especially  on  the  margins,  14  to  li/4  inches  long ;  involucres  sessile  along 
the  branches  and  in  the  forks,  or  often  on  pedicels  1  to  3  lines  long,  narrow, 
2-flowered ;  calj^x  reddish,  i/o  line  long,  its  segments  oblong,  clothed  with 
hooked  hairs  on  the  back;  achene  exserted. 

Middle  altitudes,  Sierra  Nevada  and  North  Coast  Ranges. 

Locs. — Old  Colony  Mill,  Jepson  626;  Giant  Forest  and  Ockenden.  K.  Brandegee;  Coulter- 
ville,  Jepson;  Mariposa,  Congdon;  Bartletts,  Lake  Co.,  T.  Brandegee ;  Mt.  Konoeti,  Jepson; 
Seotts  Valley,  Lake  Co.,  J.  P.  Tracy  1650;  Red  Mt.,  Mendocino  Co.,  Eastwood;  Edgewood, 
Brandegee. 

Refs. — Eriogonum  hirtiflorutm  Gray;  Wats.  Proe.  Am.  Acad.  12:  259  (1877),  type  loc. 
Tuolumne  Co.,  Sierra  Nevada,  Gray.  Oxytheca  hirlifora  Greene,  Fl.  Fr.  153  (1891)  ;  Jepson, 
Erythea,  1:  14  (1893),  Fl.  W.  Mid.  Cal.  151  (1901).  A  species  closely  connecting  Eriogonum 
and  Oxytheca,  a  reference  to  the  latter  genus  satisfying  in  some  respects  its  natural  affinities. 
Such  a  reference  vpould,  however,  also  involve  the  transfer  of  its  near  allies,  E.  spergulinum, 
iner7ne,  apiculatiim,  ordii  and  pari.9hii. 

6.  E.  inerme  Jepson  n.  comb.  Stems  1  to  3  from  the  base,  repeatedly  and 
divaricately  dichotomous,  3  to  10  inches  high ;  leaves  in  a  basal  rosette,  broadly 
spatulate,  i/4  to  1  inch  long,  sessile,  glabrous  save  the  ciliate  margin;  bracts  (2 
or  3  lines  long)  and  branches  hispidulose-glandular ;  involucres  4-cleft  nearly 
to  the  base,  3  to  6-flowered,  .shortly  pedicelled  (pedicels  14  to  1/4  line  long)  ; 
flowers  rose-color;  calyx  hispid,  its  hairs  hooked  at  tip.  at  least  in  age;  inner 
calyx  segments  smaller  than  the  outer  and  retuse. 
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San  Bernardino  Mts.  north  to  IMonterey  and  San  Benito  cos.  in  the  Coast 
Ranges  and  to  Tulare  Co.  in  the  southern  Sierra  Nevada. 

Locs. — Sequoia  Mills,  Brandegee;  MicUlle  Tule  River,  Pnrpas  1685;  Havilah,  Kern  Co., 
K.  Brandeifec ;  Tehachapi,  K.  Curran ;  Priest  Valley,  Hernandez,  and  Pacific  Valley,  Eastwood. 

Refs. — Eriogonum  inerme  .Tepson.  Oxntheca  inermix  Wats.  Proe.  Am.  Acad.  12:  273 
(1877),  type  from  California,  Miss  M.  J.  Bancroft.  Eriogonum  ragans  "Wats.  Proc.  Am.  Acad. 
20:  370  (1885). 

7.  E.  apiculatum  Wats.  Stems  erect,  trichotoinously  branching,  %  to  2 
feet  high,  the  peduncles  (2  to  4  lines  long)  in  all  the  forks  and  terminal,  the 
lower  half  of  the  internodes  and  peduncles  somewhat  glandular-pubescent ; 
leaves  in  a  basal  cluster,  obovate  or  oblanceolate,  narrowed  below  to  a  petiole, 
7  to  12  lines  long,  hirsute-glandular ;  involucre  1  to  3-flowered,  glabrous,  tur- 
binate, nearly  1  line  long,  4-lobed,  the  lobes  oblong  and  as  long  as  tube;  pedi- 
cels spreading  or  even  deflexed,  2  to  7  lines  long;  calyx  red  in  the  bud,  white 
in  flower,  %  line  long,  puberulent  outside,  segments  oblong-obovate,  deeply 
notched  with  a  slender  point  in  the  siiuis,  sometimes  one  or  more  merely 
truncate,  obtuse  or  apiculate. 

Mt.  San  Jacinto,  7800  to  8200  feet;  Cuyamaca  ]\It.  A  dainty  plant  with 
peculiar  calyx  segments,  closely  allied  to  E.  parishii. 

Ref. — Eriogonum  apicul.\tum  Wats.  Proc.  Am.  Acad.  17:  378  (1882),  type  loc.  Mt.  San 
Jacinto,  Parish  Bros. 

8.  E.  ordii  Wats.  Diffusely  paniculate,  li/>  to  2^2  f^^t  high,  the  lower  parts 
thinly  tiimeiitose,  or  the  leaves  glabrate  above;  leaves  in  a  rosulate  basal  clus- 
ter and  in  whorls  at  the  lower  nodes,  roundish  to  obovate,  IV2  to  2  inches  long, 
or  the  upper  smaller,  petioled;  involucres  4-toothed,  %  to  I/2  line  long,  1  to 
3-flowered,  on  pedicels  3  to  9  lines  long;  calyx  dull  white  or  pinkish,  densely 
pubescent  outside,  1/2  to  %  line  long,  its  segments  ovate  or  oblong. 

Caliente,  Kern  Co.,  Davy  1869;  Split  Jit.,  Colorado  Desert,  Brandegee;  west- 
ern Arizona. 

Ref.— Eriogonum  ordii  Wats.  Proc.  Am.  Aca.l.  21:  468  (1886),  type  loc.  Fort  Mohave, 
Ariz.,  Lemmnii. 

9.  E.  parishii  Wats.  Stems  1  to  3,  forming  a  diffusely  branched  panicle 
above  the  first  node,  4  to  9  inches  high,  glaucous  but  somewhat  viscid  with 
stipitate  glands;  leaves  in  a  basal  cluster,  broadly  oblanceolate,  hirsute,  nar- 
rowed to  a  short  petiole,  y^  to  li/o  inches  long;  pedicels  1  to  4  lines  long;  in- 
volucres 4-lobed  at  least  to  middle,  %  line  long,  1  or  2-flowered;  calyx  pinkish, 
minutely  pubescent,  i.o  line  long,  outer  segments  ovate,  the  inner  oblong- 
spatulate. 

Mountains  of  Southern  and  Lower  California. 

Locs. — San  Bernardino  Mts.,  Abrams  2983;   Descanso,  Brandegee. 

Ref. — Eriogonum  parishii  Wats.  Proc.  Am.  Acad.  17:  379  (1882),  type  loc.  Bear  Valley, 
San  Bernardino  Mts.,  Parish  Bros. 

10.  E.  trichopodum  Torr.  Annual  or  perennial ;  stems  1  or  several  from 
the  base,  erect,  umbollately  3  to  11-forked  at  and  above  the  first  node,  glabrous 
and  glaucous,  H  to  ly^  feet  high;  first  internode  often  inflated  upwards; 
leaves  in  a  basal  cluster,  roundish,  crinkly,  hirsute-pubescent,  6  to  9  lines  long 
on  petioles  1  to  li/o  times  as  long;  involucres  minute  (i/4  line  long),  4-lobed, 
2  to  4-flowered,  on  divaricately  .spreading  hair-like  pedicels  3  to  5  lines  long; 
calyx  yellow  or  greenish,  densely  white-hispidulose  on  back  of  the  ovate  seg- 
ments, 1/2  to  %  line  long;  inner  and  outer  segments  alike  and  equal. 

Colorado  and  Jlohave  deserts  north  to  Inyo  Co.  and  the  San  Carlos  Range. 
East  to  Utah  and  Arizona. 

Locs.— Twentynine  Palms,  T.  Brandegee;  Ludlow,  Jepson  5506;  Lanfair,  Maye  Tennent ; 
Calico  Mts.,  Jepson  5412;  Antelope  Valley.  Damj  2222;  Providence  Mts.,  T.  Brandegee;  Little 
Lake,  Inyo  Co.,  Eall  #  Chandler  7354;  Alcalde  (Zoe.  4:   158). 
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Kefs. — Eriogonum  trichopodum  ("triehopes")  Torr.  Emory's  Eeconn.  151  (1S48),  type 
loc.  mts.  on  the  west  side  of  the  Colorado  Desert.  E.  trichopodum  Torr. ;  Benth.  in  DC.  Prodr. 
14:20   (18.56). 

11.  E.  inflatum  Torr.  &  Frem.  Desert  Trumpet.  (Fig.  73.)  Annual 
or  perennial ;  stems  several  from  the  base,  repeatedly  tri-  and  di-cliotomous. 


Fig.  73.  Eriogonum  inflatum  Torr.  &  Frem.  a,  habit,  x  V4,;  i,  calyx,  showing  the  broad  sear- 
ious  margins  of  the  inner  segments,  and  the  very  narrow  margins  of  the  outer  segments, 
X  12. 

forming  a  diffuse  panicle,  1/0  to  3  feet  high,  glabrous,  glaucous ;  lower  inter- 
nodes,  especially  the  lowest  pedunele-like  one,  strongly  or  slightly  inflated 
upwards  or  rarely  not  at  all ;  leaves  roundish  or  round-ovate,  cordate  at  base, 
4  to  12  lines  long,  sometimes  to  IV2  inches  long,  short  hirsute  but  green,  on 
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petioles  V2  to  2  times  as  long ;  pedicels  racemose  and  in  the  forks,  divaricately 
spreading,  4  to  10  lines  long;  involucres  3  to  7-flo\vered,  glabrous,  turbinate. 
5-toothed,  i/i;  lin^  long,  in  age  crowded  with  linear  or  oblong  bractlets;  calj^x 
yellowish,  1  line  long,  all  the  segments  densely  whitish  hispid  along  middle  of 
back,  the  outer  segments  lanceolate,  their  edges  revolute  and  thus  becom- 
ing linear-lanceolate,  the  inner  segments  triangular-lanceolate,  with  scarious 
margins. 

Colorado  and  Mohave  deserts,  north  to  the  San  Carlos  Range ;  east  to  Utah 
and  New  ]\Iexico. 

Loes.' — Coachella,  Grcata ;  east  base  Mt.  San  .Jacinto,  HaJl  1834;  Providence  Mts.,  T. 
Brandcgce ;  LuiUoiv,  Jipson  5509;  Randsburg,  Heller  7693;  Barstow,  Jcpson  4778;  San  Carlos 
Range,  Lillis ;  Keeler,  Hall  #  Chandler  7172;  Soutliern  Belle  Mine,  Heller  8333. 

Refs. — Eriogonum  inplatum  Torr.  &  Frem.,  Frem.  Rep.  Sec.  Exped.  317  (1845),  type  Ice. 
Mohave  Desert,  Fremont;  Gov.  Contrib.  U.  S.  Nat.  Herb.  4:  186  (1893).  E.  clavatnm  Small, 
Bull.  Torr.  Club,  25:  50  (1898),  type  from  n.  Lovi'er  Cal.,  Orcutt.  E.  glaucum  Small,  1.  c.  51, 
type  loc.  Colorado  Desert,  Orcutt. 

12.  E.  pusillum  T.  &  G.  Stems  1  or  several  from  the  base,  4  to  12  inches 
high,  trichotomously  branched  at  or  from  below  the  middle,  glabrous;  leaves 
ovate  or  rounded,  3  to  8  lines  long,  tapering  at  base  into  the  petiole,  fioeculent- 
tomentose  below,  less  so  above,  the  green  bracts  and  involucres  glandular- 
pubescent;  pedicels  of  the  involucres  glabrous,  filiform,  4  to  14  lines  long,  in 
all  the  forks  of  the  trichotomous  panicle  and  terminal ;  involucre  broadly  tur- 
binate; calyx  yellow,  the  segments  with  red  centres,  minutely  pubescent,  1 
line  long,  the  outer  segments  obovate,  the  inner  oblong;  filaments  included. 

ilohave  Desert  and  north  to  Inyo  Co.     Nevada. 

Locs. — Little  Rock  Creek,  Los  Angeles  Co.,  DaiUUoii;  Lancaster,  Daeidson;  Victor,  Jepson 
5619;  Calico  Mts.,  Jepson  5394;  Randsburg,  Heller  7685;  Bishop  Creek,  Hall  #  Chandler  7272; 
Keruville,  Brandegee. 

Ref.— ERKKiOxVUM  PUSILLUM  T.  &  G.  Proc.  Am.  Acad.  8:  184  (1870),  type  loc.  foothills  of 
the  Trinity  Mts.,  Xev.,  \Yatson. 

13.  E.  reniforme  Torr.  &  Frem.  Stems  1  to  several  from  the  base,  2  to  6- 
forked,  forming  a  diffuse  plant  4  to  7  inches  high ;  herbage  glabrous  and 
glaucous  except  the  leaves  and  the  slightly  hairy  lower  internodes ;  leaves  all 
basal,  round-reniform  or  roundish,  5  to  11  lines  broad,  loosely  white-woolly; 
petioles  i/o  to  21/4  inches  long ;  bracts  glabrous  but  the  margins  loosely  hairy ; 

involucres  glabrous,  turbinate-campanulate,  on  pedicels  2  to 
6  lines  long;  calyx  wliitish  or  yellowish,  minutely  glandular- 
puberulent,  %  line  long,  the  outer  segments  ovatish  or  ellip- 
tic, the  inner  broadly  linear;  filaments  exserted. 

Inyo  Co.  south  to  the  ilohave  and  Colorado  deserts.  Lower 
California. 

Locs. — Owens  Lake,  Jepson  5118;  Keeler  and  Panamint  Valley,  ace. 
Coville :  Ludlow,  Jepson  5493;  Barstow,  K.  Brandegee ;  Kramer,  Jepson 
5331;  Victor,  Jepson  5618;  Tweutynine  Palms,  T.  Brandegee  (involucres 
scarcely  lobed ) . 

Refs. — Eriogonum  rekiforme  Torr.  &  Frem.;  Frem.  Rep.  See.  Exped. 
317  (1845),  type  from  California,  Fremont,  probably  on  the  Mohave 
Desert;  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:  188  (1893).  E.  praehens  Gand. 
Bull.  Soc.  Roy.  Bot.  Belg.  42:   196  (1905),  Sierra  Valley,  Hillman. 

14.     E.  thomasii  Torr.    (Fig.  74.)     Stems  1  or  several  from 
the   base,   repeatedly   and   diffusely   2   to   8-forked,    4  to   8 
inches  high ;  leaves  in  a  basal  tuft,  roundish,  sometimes  sub- 
cordate  at  base,  2  to  8  lines  long,  rather  long-petioled,  white- 
Fig.  74.    Eriogonum    woollv  or  glabrate;  pedicels  in  the  forks  and  terminal,  2  to 
THOMASII  Torr.   a,   g  jj^^^^  long ;  involucres  deeplv  5-lobed,  U,  line  long,  glabrous; 
X   12;     6,  flower    calyx  dull  yellow,   i/-;  to   i4  line  long,  in  age  whitish  and 
fruiting  stage.         twice  as  long,   hispidulose   outside   at  base,   tlie  outer  seg- 
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meuts  ovate,  the  margin  in  age  saeeate-dilated  on  each  side  of  the  cordate  base, 
the  inner  segments  liuear-spatulate,  finally  exceeding  the  outer. 
Colorado  Desert,  north  to  Liyo  Co.    East  to  Arizona  and  Utah. 

Locs.— Calexico,  Abrams  3152;  Chuckawalla  Spr.,  Hall  5899;  Coacliella,  Hall  5812. 

Refs.— Ebiogonum  thomasii  Torr.  in  Pae.  R.  Rep.  5=:  364  (1857),  type  loc.  Ft.  Yuma, 
Major  Thomas.  E.  minutifloriim  Wats.  Proc.  Am.  Acad.  26:  125  (1891),  type  loc.  Colorado 
Desert,  Orcutt,  Apr.  1890,  the  segments  less  strongly  saccate,  otherwise  the  same. 

E.  DESEBTICOLUM  Wats.  Proc.  Am.  Acad.  2(j;  125  (1891).  type  loc.  s.w.  Colorado  Desert, 
Orcutt  2189.     Calyx  yellow,  villous.     Very  obscure;  collected  only  once. 

15.  E.  thurberi  Torr.  (Fig.  75.)  Stems  1 
or  several  from  the  ba.se,  diffusely  and  trichot- 
omonsly  branched,  4  to  13  inches  high,  tomen- 
tnlose  towards  the  base;  leaves  in  a  basal  rosii- 
late  cluster,  ovate  to  broadly  oblong,  woolly 
below,  less  so  above,  I/2  to  2  inches  long,  the 
petioles  about  as  long  or  longer;  peduncles  in 
the  forks  and  terminal,  2  to  12  lines  long; 
involucres  1  line  long,  nearly  hemispherical; 
calyx  rose-red  or  white,  14  to  34  ij^e  long; 
outer  calyx  segments  roundish  or  transversely 
elliptic,  abruptly  narrowed  to  a  broad  claw,  a 
floe  of  wool  at  summit  of  claw;  inner  calyx 
Fig.  75.  Eriogonum  thurberi  Torr.     segments  narrowly  linear  or  lanceolate,  some- 

o,  flowering  branehlet,  xl;0,         iiiiiiii,j  i,  1/  -j 

flower  X  10  1        '    >    -what  hastatelv  lobed  near  base,   14  3-s  wide  as 

outer  segments. 
San  Bernardino  Valley  south  to  San  Diego  C'o.  and  Lower  California,  east 
to  Arizona. 

Locs. — San  Bernardino  Valley,  Parish,  Jepson  5563  ;  Palm  Canon,  Mt.  S.an  Jacinto,  Jepson 
1401 ;   Temecula  River,  Jtpson   1553. 

Refs. — Eriouonum  thurberi  Torr.  Bot.  Mex.  Bound.  176  (1859),  type  loc.  San  Pasqual, 
San  Diego  Co.,  Thurher.  Var.  parishii  Gand.  Bull.  Soc.  Roy.  Bot.  Belg.  42:  198  (1905),  type 
loc.  San   Bernanlino,  Parish  2820. 

16.  E.  cernuum  Nutt.  Stems  glabrous,  glaucous,  diffusely  di-  or  tri-choto- 
mously  branched,  6  to  14  inches  high;  leaves  round  to  oval,  white  woolly 
below,  glabrate  above,  6  to  9  lines  long,  the  petioles  nearly  as  long;  pedicels 
deflexed,  i/o  to  4  (or  7)  lines  long,  somewhat  racemose  on  the  branches;  in- 
volucres narrowly  turbinate ;  calyx  white,  glabrous,  %  to  1  line  long,  narrowed 
to  a  shortly  clavate  base,  its  segments  obovate  or  somewhat  quadrate,  undu- 
late, refuse,  the  inner  half  as  broad. 

Colorado  Desert  (Warren's  Well,  Brandcgee).  North  to  Nevada  and  Ore- 
gon, east  to  the  Rocky  Mts. 

Ref. — J]riogoxum  cernuum  Nutt.  Jour.  Acad.  Phila.  ser.  2,  1:  162  (1848).  types  from 
Columbia  River  plains  and  in  the  Rocky  Mts.,  Nuttall. 

17.  E.  nutans  T.  &  G.  Similar  to  E.  cernuum  but  pedicels  glandular;  base 
of  calyx  very  obtuse  (attenuate  in  E.  cernuum). 

Northwestern  Nevada.    La.ssen  Co.  ace.  Bot.  Cal.  2 :  23. 

Ref. — Eriogonum  nutans  T.  &  G.  Proc.  Am.  Acad.  8:  181  (1870),  type  spnis.  from  Lassen 
Co.  and  n.w.  Nev. 

18.  E.  watsonii  T.  &  G.  Similar  to  E.  cernuum ;  stem  sometimes  a  little  in- 
flated; branches  erect;  leaves  round-cordate;  pedicels  divaricately  spreading, 
1  to  4  lines  long;  eal.yx  segments  oblong,  subcordate  at  base. 

Lockwood  Valley,  Mt.  Pinos,  Dudley  &  Lamb  4683;  thence  easterly  to 
Nevada.  An  ill-defined  species  so  far  as  the  Californian  material  is  concerned, 
apparently  passing  into  E.  deflexum. 

Locs. — Tehaehapi.   Stokes;  Walker  Pass,  Brandegcc. 

Refs. — Eriogonum  watsonii  T.  &  G.  Proc.  Am.  Acad.  8:  182  (1870),  type  loc.  Humboldt 
Mts.,  Nev.  E.  baratum  Elmer,  Bot.  Gaz.  39:  52  (1905),  type  loc.  betw.  Griffin  and  Mt.  Pinos, 
Elmer  3593. 


BUCKWHEAT    FAMILY 


411 


76.     Eriogonum  deflexum  Torr. 
volucre,  x  5;    b,  flower,  x  10. 


19.  E.  deflexum  Torr.  Skeleton  Weed.  (Pig.  76.)  Stems  1  or  .several 
from  the  base,  glabrous  and  green,  5  to  13  inches  high,  divaricately  branched, 
the  internodes  short  and  branching,  intricate,  or  sometimes  simpler  with 
elongated  branehlets ;  leaves  in  a  basal  rosette,  round-obcordate,  whitish  tom- 
eutose,  1/2  to  lYs  inches  long,  the  petioles  lialf  to  twice  as  long;  involucre 
eampanulate  or  broadly  turbinate,  y^  to  1  line  long,  with  4  short  broad  obtuse 

lobes,  on  pedicels  1/4  to  1  (or  rarely  2) 
lines  long,  more  or  less  deflexed; 
calyx  white,  or  turning  pink,  gla- 
brous, 1/2  to  1  line  long,  the  outer  seg- 
ments elliptic  or  elliptic-ovate,  very 
obtuse,  cordate  at  base,  the  inner  nar- 
rowly ovate-acuminate,  shorter  than 
the  outer,  half  as  wide. 

Desert  washes  and  flats,  Colorado 
and  Mohave  deserts  north  to  Inyo 
Co.    Nevada,  Arizona. 

Locs. — Caleb,  Parish  8290;  Calexico, 
Abrams :  Chuckawalla  Mts.,  Mr.t.  F.  Ste- 
phens ;  Palo  Verde  Valley,  Ball  .5953 ;  Kiver 
siile  Mts.,  Jepxon  5235;  Victor,  Jepson  5613. 
Refs. — Eriogonum  deflexum  Torr.  in  Ives,  Bep.  Colo.  River,  Bot.  24  (1860),  type  loc. 
Three  Point  Bend,  Chocolate  Mts.,  Colorado  River,  Newberry.  E.  brachypodum  T.  &  G.  Proe. 
Am.  Acad.  8:  ISO  (1870),  type  loc.  Kingston  Spr.,  Kingston  Mts.,  Eemy;  differs  only  in  being 
slightly  glandular  hairy;  ranges  into  southern  Nev.  Various  Californian  specimens  in  Cali- 
fornian  herbaria  are  labeled  as  E.  hookeri  Wats.  (Proc.  Am.  Acad.  14:  295, — 1879,  type  locs. 
Wahsatch  Mts.  and  w.  Nev.),  as  E.  insigne  Wats.  (Proe.  Am.  Acad.  14:  295, — 1879,  type  loc. 
Red  Creek,  s.  Utah,  Palmer  431  in  1877),  or  as  E.  parryi  Gray  (Proc.  Am.  Acad.  10:  77. — 1874, 
type  loc.  3.  Utah,  Parri/ 239).  This  Californian  material  is,  however,  not  sufficiently  distinguish- 
able by  the  diagnoses  referred  to  and  we  must  at  this  time  regard  the  specimens  in  question  as 
variants  of  E.  deflexum. 

II. — Subgenus  Oregonium. 

Involucres  eylindric  or  cylindric-turbinate,  5-toothrd,  5  or  li-nerved  or  angled,  always  sessile, 
solitary  or  congested  in  heads,  always  erect;  bracts  on  the  flowering  branches  in  3s,  connate  at 
base;  calyx  not  at  all  or  little  accrescent,  not  stipe-like  at  base;  ovary  and  filaments  mostly 
glabrous;   annuals,  perennial  herbs,  or  shrubs;  mostly  of  deserts  or  arid  foothills. 

20.  E.  nidularium  Cov.  (Pig.  77.)  Stems  1  or  many 
from  the  base,  repeatedly  and  regularly  dichotomous, 
the  forks  short,  making  a  dense  mass  of  intricate  branches 
which  in  well-grown  plants  curve  in  at  maturity  and 
suggest  resemblance  to  a  bird 's  nest ;  whole  plant  cob- 
webby-tomentose,  often  reddish  in  age,  3  to  8  inches 
high ;  leaves  roundish  ovate  to  orbicular  and  subcordate, 
3  to  6  lines  long,  the  petioles  1  to  2y2  times  as  long;  in- 
volucres sessile  in  all  the  forks  and  along  the  branches, 
1/2  line  long;  calyx  red,  white  or  yellowish,  glabrous, 
%  to  1  line  long ;  outer  segments  somewhat  quadrate, 
dilated  at  the  truncate  apex,  the  sides  incurved;  inner 
segments  similar  but  narrower ;  ovary  glabrous,  scabrous 
on  upper  part. 
Desert  area:     San  Bernardino  and  Inyo  cos.     Nevada. 

Locs. — Victor,  Jepson  5620;  Barstow.  Jepson  4836,  5391;  Lanfair,  Maye  L.  Tennent ;  New 
York  Mts.,  Connor;  Lone  Pine  Creek,  Hall  tj-  Chandler  7197;  White  Mts.,  Heller  8306. 

Plants  6  to  8  inches  high  often  develop  15  to  25  stems  from  near  the  base,  which  fork  and 
refork  4  to  10  times  and  produce  1000  to  1200  terminal  branehlets.  .\s  the  forks  grow  they 
become  intricately  interlocked  and  it  is  impracticable  to  divide  the  plant  except  by  tearing  it 
forcibly  apart. 

Refs. — Eriogonum  nidularium  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:  186  (1893),  type  loc. 
Pauamint  Mts.,  Coville  963.    E.  plumatella  of  Bot.  Cal.  2:  31  (1880). 


Fig.  77.  Eriogonum  nid- 
UL.^RIUM  Cov.;  flow- 
er, X  12. 
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21.  E.  gracile  lieiith.  Stems  strictly  branched  and  forming  a  narrow  pan- 
icle or  more  diffuse,  V2  to  2i/>  feet  high;  thinly  tonientose  throughout,  be- 
coming floccose ;  leaves  oblanceolate  or  broadly  oblong,  attenuate  to  a  slender 
petiole,  1/^  to  2  inches  long,  tomentose  on  both  sides  or  less  so  above;  bracts 
more  or  less  elongated,  equaling  nearly  or  quite  the  involucres,  or  the  lower 
somewhat  foliaceous;  involucres  along  the  elongated  branches,  glabrous  or 
nearly  so.  barely  exceeding  the  Ijracts  and  half  concealed  by  them,  %  to  1 
line  long,  cylindric-campanulate.  the  teeth  acute,  prominent,  spreading;  calyx 
white,  rose-color  or  yellowish,  glabrous,  %^  line  long. 

Dry  plains,  valleys  and  low  hills.  Great  Valley  and  Coast  Kanges  to  South- 
ern California.     Lower  California. 

Loes. — Witch  Creek,  Alderson ;  Riverside,  Zumbro;  San  Bernardino,  Piiriah  3822;  Los 
Angeles,  E.  U.  Palmer;  Antelope  Valley,  Lyell ;  Soledad,  Congdon ;  Lathrop,  K.  Brandegee; 
Vaca  Mts.,  Jepson. 

Befs. — Ebiogonum  gracile  Benth.  Bot.  Sulph.  46  (1844),  type  loc.  San  Pedro,  Hinds; 
Jepson,  Fl.  W.  Mid.  Cal.  1.54  (1901).  E.  afininum  Greene.  Pitt.  2:  165  (1891),  type  loe.  Santa 
Inez   Mts,,   11.   slupr. 

22.  E.  citharaeforme  Wats.  Stems  1  or  several  from  the  base,  freely 
branching.  1  to  3  feet  high ;  herbage  thinly  tomentose,  glabrous  or  glabrate 
above ;  leaves  in  a  basal  rosette,  or  a  few  at  the  lower  nodes,  roundish  to  ovate, 
%  to  2  inches  long,  gradually  or  cordately  contracted  to  a  long  winged  petiole, 
the  wing  crenulately  toothed,  attenuate  downward;  involucres  turliinate,  1% 
lines  long. 

San  Luis  Obispo  Co.  east  to  the  inner  South  Coast  Ranges.  A  local  and 
indefinitely  known  species.     Perhaps  only  a  variety  of  E.  virgatum. 

Ref. — Eriogonum  cith.^raeforme  Wats.  Proc.  Am.  Aead.  23:  266  (1888),  type  loc.  Baron 
Sehroeder's   Ranch,   Santa   Margarita,   Lcnunon   1584. 

23.  E.  virgatum  Benth.  Tomentose  throughout,  stem  slender,  erect,  simple, 
or  the  few  branches  rather  strict,  1  to  3  feet  high ;  leaves  in  whorls  on  lower 
part  of  stem  or  rosulate  at  the  base,  oblanceolate  (or  obovate),  1/2  to  2  inches 
long,  on  slender  petioles,  the  margin  usually  undulate ;  involucres  2  to  2i  o  lines 
long,  rather  remote,  tomentose,  c.ylindric,  truncate  or  nearly,  the  teeth  minute ; 
bracts  lanceolate,  shorter  than  the  involucres;  calyx  glalirous,  1  line  long, 
white,  buft'.  sulphur-yellow  or  pink. 

Stream  beds:    Coast  Ranges;  Sierra  Nevada,  500  to  5000  feet. 

Loes. — Quartz  Valley,  Siski3'ou  Co.,  Butler  203;  Hy-am-pum,  Clicsnut  <jr-  Drew;  Middle  Creek, 
Lake  Co.,  Tracy  2358;  Cloverdale,  Jepson;  Putah  Creek,  Jepson;  Walnut  Creek,  Jepson;  Los 
Buellis  Hills,  Santa  Clara  Co.,  B.  J.  Smith;  New  York  Falls,  Amador  Co.,  Hansen  163;  San 
Andreas,  Jepson ;  Croekers,  Yosemite  Park,  Jepson  4636 ;  Coulterville,  Jepson  ;  Redwood  Canon, 
E.  Fork  Kaweah  River,  Jepson  1159;  S.  Fork  Kaweah  River,  Culbertson  4404;  Upper  Grouse 
Valley,  Tulare  Co.,  Jepson  4707;  Tehachapi,  Stol-es ;  Grifiin,  Ventura  Co.,  Hall  6335. 

Refs. — Eriogonum  virgatum  Benth.  in  DC.  Prodr.  14:  16  (1856),  type  from  California, 
Fremont.  E.  roseum  Dur.  &  Hilg.  Pac.  R.  Rep.  5-':  14,  pi.  15  (1855),  type  loc.  Pose  Creek, 
Kern  Co.,  Heermann ;  lower  nodes   of  panicle  leafy;   flowers   rose-red. 

2-1.  E.  molestum  Wats.  Habit  of  E.  vimineum.  glalirous  and  glaucous 
above  the  white-woolly  leaves;  leaves  roundish  or  cordate,  crisped  or  undulate, 
4  to  6  lines  long;  flowers  white,  %  to  1  line  long;  involucres  cylindric- 
turbinate,  21/2  lines  long;  ovarj'  scaberulous. 

San  Gabriel,  San  Bernardino  and  San  Jacinto  mountains  to  San  Diego. 

Var.  davidsonii  Jepson  n.  comb.  Habit  and  foliage  of  E.  molestum  but 
involucres  only  13/4  lines  long,  c.vlindric-prismatic ;  bracts  more  united  and 
cup-like. — San  Gabriel  Jits,  to  the  San  Jacinto  Mts. 

Refs. — Eriogonum  molestum  Wats.  Proc.  Am.  Aead.  17:  379  (1882),  type  spms.  from 
mountains  of  S.  Cal.  Var.  davidsonii  Jepson.  E.  davidsonii  Greene,  Pitt.  2:  295  (1892),  type 
loc.  Wilson  Peak,  Davidson. 

25.  E.  vimineum  Dougl.  (Fig.  78b.)  Stems  1  or  several,  glabrous  wholly 
or  at  least  above  the  base,  erect,  3  to  18  inches  high,  much  branched  from 
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Fig.  78. 


a,  Eriogonum  dasyanthemum  T.  &  G. 
viMiNEUM  Dougl.;  involucre,  x  5. 


involucre. 


near  the  base,  the  branches  elougated  aud  virgate,  with  the  lower  often  in 
whorls  of  3  to  5;  lower  forks  sometimes  leaty;  leaves  orbicular  to  broadly 
ovate,  3  to  12  lines  broad,  greenish,  reddish,  or  yellowish,  white  tomentose 
below,  the  margin  undulate,  at  least  in  age,  the  petioles  1  to  3  times  as  long; 

involucres  very  narrow, 
cylindric,  strongly  angled, 
1  to  11/2  lines  long ;  flowers 
rather  few,  rose-color,  or 
yellowish,  glabrous,  1  line 
long;  outer  calyx  seg- 
ments obovate,  rounded  at 
apex,  the  inner  oblong. 

Coast  Range  hills,  es- 
pecially slopes  near  rocky 
outcroppings. 

Loes. — Napa  Valley,  Jcpson 
2976;  Howell  Mt.,  Brandeqee ; 
Mt.  St.  Helena,  Jepson;  Blue 
Lakes,  Lake  Co.,  Jepson ;  Mt. 
KoDocti,  Jepson  ;  Willow  Creek, 
Humboldt  Co.,  Tracy  34.11; 
Shasta  Sprs.,  Jepson;  Yreka, 
Butler  1.572;  Scott  Valley,  Sis- 
kiyou Co.,  Jepson  2957;  Dixey  Valley,  Lassen  Co.,  M.  S.  Baler;  Belflen,  Feather  River,  Jepson 
4151;    lone,   Brnunton   1166. 

Var.  elegans  Jepson  n.  comb.  Stem  for  a  half-inch  at  base  densely 
clothed  with  white-woolly  obcordate  small  leaves;  involucres  turbinate;  calyx 
rose-red  or  whitish,  I/2  line  long. — San  Luis  Obispo  Co. 

Var.  caninum  Greene.  Stems  several  from  the  base,  procundient  or  very 
diffuse,  repeatedly  di-  or  at  first  tri-chotomous,  with  short  forks  and  branchlets, 
or  the  stem  sometimes  solitary,  erect  and  liranching  only  at  the  first  node ; 
inflorescence  and  stems  reddish;  involucres  narrowly  turbinate,  mostly  at  the 
ends  of  the  short  branches  or  sessile  in  the  forks;  calyx  rose-red. — Oakland 
Hills ;  Marin  Co. ;  Monterey  Co. 

Refs. — Eriooonum  vimineum  Dougl.;  Benth.  Trans.  Linn.  Soe.  17:  416  (1837),  type  from 
the  Columbia  River,  Douglas.  Var.  calif ornicxim  Gand.  Bull.  Soe.  Roy.  Bot.  Belg.  42:  199 
(190.5),  type  loc.  Petaluma,  Tidestrom.  E.  hiteolum  Greene,  Pitt.  3:  20o'  (1897),  type  loc.  Napa 
Valley,  Greene.  Var.  elegans  Jepson.  E.  elegans  Pitt.  2:  173  (1891),  type  loc.  upper  Salinas 
River.  A.  Norton.  Var.  caninum  Greene,  Fl.  Fr.  l.^O  (1S91),  type  loe.  Tiburon,  Greene. 
E.  nortoni  Greene,  Pitt.  2:  165  (1891),  type  loc.  Gonzales,  Monterey  Co.,  A.  Norton. 

26.  E.  baileyi  "Wats.  Diffusely  branched  from  the  base,  glabrous.  5  to  12 
inches  high,  and  half  again  as  broad,  with  something  of  the  delicate  or  slender 
habit  of  E.  gracile ;  leaves  roundish  to  ovate,  white-woolly ;  involucres  cylin- 
dric or  a  little  enlarged  upwards,  i/o  to  Ys  line  long ;  calyx  lemon  yellow  or 
whitish,  delicately  glandular,  %  line  long;  outer  segments  ovate  or  oblong, 
the  inner  smaller,  narrowly  ovate;  body  of  achene  lenticular,  strongly  beaked. 

Desert  valle.ys :  Mohave  Desert  north  to  Inyo  Co.  and  western  Nevada ; 
Arizona  to  "Washington. 

Var.  brachyanthum  Jepson  n.  comb.  Steins  usually  greenish  rather  than 
pale  or  glaucous,  at  base  with  a  persistent  lanate  zone;  internodes  shorter 
and  relatively  stouter;  bracts  redder;  calyx  glabrous  in  age,  usuall.v  con- 
stricted a  little  at  middle  and  flaring  at  tip,  as  often  in  the  species. — Mohave 
Desert  north  to  Inyo  Co.  Well-grown  plants  recall  in  miniature  the  habit 
of  a  Texas  Umbrella  Tree. 

Loes. — Victor,  Jepson  5614;  Barstow,  Jepson  5241;  Olancha,  Jepson  5131;  .\lahama  Hills, 
Jepson  915;  Cottonwood  Creek,  Furpus  3034;  Indian  Wells,  I'urpus  3030. 
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Var.   tomentosum   Wats.       Stems   thinly   tomentose. — San   Bernardino    Mts. 

Of  doubtful  affinity. 

Eefs. — Eriogonum  baileyi  Wats.  Proc.  Am.  Acad.  10:  348  (187.5),  type  spms.  from  desert 
valleys  east  of  the  Sierra  Nevada.  Var.  brachy.\nthum  Jepson.  E.  hrachyanthum  Cov.  Con- 
trib.  U.  S.  Nat.  Herb.  4:  185  (1893),  type  loc.  Indian  Wells,  Inyo  Co.,  Coville.  Var.  tomen- 
tosum Wats.   Pruc.   Am.   Acad.   12:   268"  (1876). 

27.  E.  dasyanthemum  T.  &  G.  (Fig.  78a.)  Stems  thinly  tomentose  or 
soon  glabrate,  1  to  2  feet  high,  branching  from  or  near  the  base,  and  often 
bush-like  in  habit ;  leaves  roundish,  plane,  tomentose  below,  less  so  above, 
I/O  to  IV2  inches  long,  abruptly  contracted  to  a  slender  petiole  half  to  as  long; 
involucres  1  or  2  in  a  place,  rather  remote,  eylindric,  2  lines  long,  tomentose 
between  the  callous  ribs ;  calyx  white  or  red,  1  line  long,  densely  hairy  on  out- 
side, glabrous  inside;  filaments  glabrous  or  slightly  pubescent  at  very  base. 

Low  dry  hills,  inner  Coast  Range  from  the  Vaca  Mts.  to  Lake  Co.  and 
north  to  the  Yollo  Bollys.  Sept.-Nov.  This  seems  quite  to  replace  E.  vimineum 
of  the  middle  North  Coast  Range.. 

Locs. — Vaca  Mts.,  Jepson;  Knoxville  grade,  Jepson;  Guinda,  Eowena  Beans;  Sulplnir  Bank, 
Lake  Co.,  Agnes  Bowman;  Yollo  Bolly,  Brandegee. 

Refs. — Eriogonum  dasyanthemum  T.  &  G.  Proe.  Am.  Acad.  8:  177  (1870),  type  loc.  Clear 
Lake,  Bolander.  Torrey.  Var.  jepsonii  Greene,  Fl.  Fr.  150  (1891),  type  loc.  Gates  Canon,  Vaca 
Mts.,  Jepson  in  1887. 

28.  E.  mohavense  Wats.  Stems  1  or  several  from  the  base,  repeatedly  tri- 
and  di-chotomously  branched,  4  to  12  inches  high,  glabrous  or  a  little  hairy 
at  the  nodes ;  branches  green,  bracts  often  red ;  leaves  in  a  rosulate  basal 
cluster,  roundish  or  ovate,  2  to  6  lines  long,  abruptly  narrowed  to  a  slender 
petiole;  involucres  turbinate-bellshaped.  very  shortly  5-toothed,  glabrous  out- 
side, a  hairy  ring  inside  at  throat,  %  line  long,  sessile  in  the  forks  and  ter- 
minal on  the  short  branchlets;  calyx  yellow,  glabrous.  V2  line  long,  the  outer 
segments  oblong  or  elliptic,  the  inner  segments  sometimes  white,  half  as  broad ; 
achene  partly  exserted. 

Dry  hills,  Mohave  Desert.  Livolucres  almost  flaring  just  at  mouth.  Re- 
markable for  the  small  size  of  its  flowers. 

Locs.— Lancaster,  K.  Brandegee;  Kramer,  Jepson  5321,  5337;  Barstow,  Jepson  4818;  Indian 
Wells,  Hall  cj-  Chandler  7367. 

Eefs. — Eriogonum  moilwense  Wats.  Proc.  Am.  Acad.  12:  266  (1877),  type  loc.  Mohave 
Valley,  Palmer.  E.  delicatuUim  Wats.  Proc.  Am.  Acad.  17:  379  (1882),  type  loc.  Mohave 
Desert,  Parry ;  ' '  Resembling  E.  mohavense  but  smaller  and  more  slender,  with  narrower  and 
less  strongly  nerved  involucres  and  the  achenes  exserted. ' ' — Not  known  to  us. 

29.  E.  truncatum  T.  &  G.  Stems  mostly  several  from  the  base,  thinly 
tomentose  or  glabrate,  6  to  15  inches  high,  naked,  bearing  a  leafy-bracted 
irregular  umbel ;  leaves  obovate  or  oblong-oblanceolate.  with  undulate  margin, 
1  to  2  inches  long,  attenuate  to  a  slender  petiole  nearly  as  long;  umbel  of  3 
to  6  elongated  uneciual  rays  loosely  once  or  twice  di-  or  tri-chotomous ;  bracts 
almost  minute;  involucres  2  to  4  in  a  cluster  or  solitary,  tomentose,  olilong- 
turbinate,  2  lines  long;  calyx  light  rose-color,  glabrous,  II/3  lines  long;  fila- 
ments pubescent  at  very  base. 

East  base  of  Mt.  Diablo  north  to  Antioeh.  The  sinuses  between  the  invo- 
lucral  teeth  are  completely  filled  by  a  membrane  so  that  the  involucre  is 
truncate. 

Var.  adsurgens  Jepson  n.  comb.  (E.  adsurgens  Stokes  in  hb.)  Leaves 
roundish,  5  to  11  lines  broad,  abruptly  long-petioled ;  involucres  turbinate,  1 
line  long,  obviously  toothed.— (Folia  suborbicularia.  lin.  5-11  lata,  abrupte 
longo-petiolata;  involucra  turbinata,  linea  longa,  subdentata.) — Inner  South 
Coast  Range  from   Warthan,   Eastwood,   May   11,   1893,   type,   to  Hernandez, 

Eastwood.  ,       „^ 

Ref._ERi0G0NUM   truncatum   T.   &   Cr.   Proc.    Am.   Acad.   8:    173    (1870),   type   loc.    Mt. 

Diablo,  Brewer.     The  exact  station  for  the  type  is  "Dry  hillsides  at  Marsh's  Ranch"  at  east 
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base   of   Mt.   Diablo    (see   type   sheet   in   Gray    Herbarium)    and   not   "summit   of   the   eastern 
peak. ' ' 

30.  E.  saxatile  Wats.  Flowering  stems  erect,  naked,  paniculately  1  or 
2-forked,  tomeutulose,  14  to  1  (or  2)  feet  high,  arising  from  a  woody  caudex; 
caudex  simple  or  branched,  2  to  5  inches  high,  densely  crowded  or  even  im- 
bricated with  leaves;  leaves  covered  with  a  dense  silvery  felt,  roundish  to 
round-ovate,  shortly  acute,  14  to  1  (or  li/o)  inches  long,  shortly  petioled; 
involucres  tomentulose,  IV2  to  2  lines  long,  scattered  along  the  branches  of 
the  panicle;  calyx  white  or  pale  yellowish,  glabrous,  3  to  4  lines  long,  grad- 
ually narrowed  to  a  stipe-like  3-angled  or  3-carinate  base  as  long  as  th(j 
segments ;  inner  calyx  segments  obovate,  rather  exceeding  the  narrower  outer 
ones;  filaments  hairy  at  very  base. 

Mountain  sides,  3000  to  8500  feet:  Southern  California,  north  in  the  Sierra 
Nevada  to  the  Kaweah  River  and  in  the  Coast  Ranges  to  the  Santa  Lucia  Mts. 

Locs. — Mt.  San  Jacinto,  Hall  2324;  San  Bernardino  Mts.  (Little  Bear  Valley),  Hall  1005, 
1294 ;  Pahute  Peak,  Purpus  5325 ;  Kernville  and  Sequoia  Mills,  Braiulegce ;  Big'  Arroyo,  Kern 
River,  Jepson  4989;  Santa  Lucia  Mts.,  Jepson  4737;  Mt.  Hamilton  (Erythea,  1:84). 

Refs. — Erio<!ONUm  saxatile  Wats.  Proc.  Am.  Acad.  12;  267  (1877),  type  specimens  from 
San  Bernardino  Mts.,  Parry,  and  Santa  Lucia  Mts.,  Palmer.  Var.  bloomeri  Wats.;  Parish, 
Erythea,  6:  88  (1898),  type  loc.  San  Bernardino  Mts.,  Parish  1664,  3785;  E.  bloomeri  Parish^ 
1.  c.  87.  E.  stokeseae  Jones,  Contrib.  8:  39  (1898),  type  loc.  Pleasant  Caiion,  Panamint  Mts., 
Jones. 

31.  E.  elongatum  Benth.  Flowering  stems  erect,  slender,  leafless,  simple  or 
strictly  branching,  1  to  4  feet  high,  arising  from  a  branching  base  composed 
of  leafy  stems  3  to  9  inches  high;  herbage  whitish-tomentulose  throughout, 
the  leaves  beneath  densely  white-tomentose,  above  glabrate;  leaves  scattered 
or  congested,  ovate  to  oblong-lanceolate,  acute,  the  margin  undulate,  1  to 
11/2  inches  long,  narrowed  to  a  short  petiole;  involucres  remotely  scattered 
along  the  elongated  stems  or  branches,  cylindric,  31/.  lines  long,  truncate  or 
obscurely  toothed;  calyx  white,  glabrous  save  a  little  hairiness  on  midveins 
inside,  li/-.  lines  long,  its  segments  obovate,  obtuse,  the  inner  slightly  longer 
than  the  outer;  filaments  glabrous. 

^Mountain  sides  and  canons  near  the  coast  from  Monterey  Co.  to  San  Diego 
and  east  to  Banning.     Lower  California. 

Locs. — San  Bernardino,  Parish  4203;  (Jlaremont,  Elizabeth  Palmer;  Leonis  Valley,  Davy; 
Santa  Lucia  Mts.,  Jep.ion  2588   (Big  Sur  River),  4736   (Santa  Lucia  Peak). 

Ref. — ERioiiONTM  ELONGATUM  Benth.  Bot.  Sulph.  45  (1844),  type  loc.  San  Pedro. 

32.  E.  wrightii  Torr.  Flowering  stems  several,  4  to  12  inches  high,  aris- 
ing from. a  much-branched  woody  base  with  erect  very  leafy  short  branches; 
leaves  obovate  or  oblanceolate,  acute,  white-tomentose,  2  to  6  lines  long, 
short-petioled,  often  with  smaller  ones  fascicled  in  the  axils,  or  the  lowermost 
twice  as  long  with  longer  petioles;  peduncles  short,  once  or  twice  di-  or  tri- 
chotomous,  the  branches  erect  and  rather  strict;  involucres  scattered  along 
the  branches  or  congested  towards  the  ends,  campanulate-tubular,  prominently 
but  obtusely  angled  and  woolly  between  the  angles ;  calyx  white  or  pink, 
11/2  lines  long,  its  segments  obovate,  rounded  at  apex,  the  inner  longer  than 
the  outer. 

Stream  beds  or  mountain  slopes :  Sierra  Nevada,  Coast  Ranges  towards  the 
interior,  and  Southern  California.    East  to  Texas. 

Locs. — Putah  Creek,  Jepson;  Corral  Hollow,  Brewer  846;  Ponner  Lake,  Heller  7165;  be- 
tween Glenbrook  and  Carson,  K.  Brandegee;  Silliman  Creek,  Tulare  Co.,  K.  Brandegee ;  Soda 
Caiion,  Sawtooth  Range,  Jepson  1112;  Little  Kern,  Purpus  2099;  Lanfair,  Mohave  Desert, 
Maye  L.  Tennent. 

Var.  subscaposum  Wats.  Leafy  branches  short,  forming  a  close  dense  mat 
with  short  fiowering  stems;  calyx  smaller,  with  the  segments  less  narrowed  at 
base. — High  montane. 
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Loes. — Mt.  San  Jacinto,  Hall  816;  San  Bernardino  Mts.,  Blasdale;  Antimony  ilt.  near  San 
Emigdio,  Brandegte ;  Mineral  King,  Brandt  gee ;  Sequoia  Park,  Fry;  S.  Fork  San  Joaquin 
Eiver,  Hall  4'  Clmndler  639;  Sentinel  Dome,  Yosemite,  Jepson  5647;  Donner  Lake,  Heller  7165. 

Var.  membranaceum  Stokes  in  hb.  Petioles  dilated  at  base  into  a  sheath 
clasping  the  stem;  leaves  glabrate  above;  sheaths  soon  glabrate,  I/2  to  1  line 
long. —  (Petiolata  basi  ochreata;  oehreae  glabreseeutae,  lin.  lo-l  longae;  folia 
supra  glabra.) — Southern  California  mountains. 

Locs. — Julian,  Dunn;  Cuyamaea  Peak,  Brandegee ;  Mt.  San  Jacinto,  Tanderventer. 

Refs. — Eriogonum  wrighth  Torr.;  Benth.  in  DC.  Prodr.  14:  15  (1856),  type  w.  Texas, 
Wright.  E.  trarhygomim  Torr.  in  DC.  Prodr.  14:  15  (1856),  type  coll.  in  California  by 
Wilkes  Exped.;  Jepson,  Fl.  W.  Mid.  Cal.  cd.  2,  133  (1911).  E.  wrigMii  var.  trachi/gomim 
Jepson,  Fl.  W.  Mid.  Cal.  154  (1901).  Var.  subswposum  Wats.  Bot.  Cal.  2:  29  (1880). 
E.  cnrvatum  Small,  Bull.  Torr.  Club,  25:  50  (1S98),  type  loc.  Long  Mdw.,  Tulare  Co.,  Dr. 
Palmer  207.  E.  juneeum  Greene,  Leaflets,  1:  77  (1904),  type  loc.  Kern  Caflon,  Culbertson 
4396,  the  wire-like  peduncles  and  the  involucres  soon  glabrate  but  not  otherwise  different. 

33.  E.  nodosum  Small.  Stems  several  from  the  base,  tri-  or  di-chotomously 
branrhing,  leafy  below,  %  to  II/4  (or  "3i^")  feet  high,  white-tomentulose ; 
involucres  turbinate-cylindrie,  IX^  lines  long,  sessile  aud  unilaterally  crowded 
on  the  ultimate  (I/2  to  1  inch  long)  branchlets  or  pedicellate  in  the  forks; 
calyx  glabrous,  lyo  lines  long,  parted  about  half-way,  the  base  coriaceous; 
outer  segments  roundish,  notched  at  apex,  the  inner  similar,  half  as  broad; 
filaments  pilose  below  the  middle ;  achene  minutely  scaberulous. 

Desert     region :       White    ]\Its..    Inyo    Co. ;    Imperial    Co.      Nevada ;    Lower 

California. 

Ref. — Eriogonum  nodosum  Small,  Bull.  Torr.  Club,  25:  49  (1898),  tvpe  loc.  Dos  Cabczas 
(near  Coyote  Well,  Colorado   Desert),   Orcutt   1462. 

34.  E.  heermannii  Dur.  &  Hilg.  Stems  woody  at  base,  leafy  below,  soon 
branching  into  a  panicle,  li 4  to  2  feet  high ;  peduncle  of  the  panicle  short, 
repeatedly  2  or  3-forked  and  finally  ending  in  somewhat  spinescent  branch- 
lets;  forks  of  the  panicle  rather  short  but  straightish,  rigid,  somewhat  divari- 
cate, as  if  fistulous  and  a  little  constricted  at  the  joints;  plant  floceulent  or 
glabrate  on  lower  part,  glabrous  above ;  leaves  oblong,  6  to  8  lines  long, 
]ietiolcd;  involucres  hemispherical  or  broadly  turbinate,  1  line  long,  the  broad 
rounded  lobes  scarious-margined  and  overlapping  at  the  sinuses;  calyx  1 
to  114  lines  long,  glabrous,  the  outer  segments  orbicular,  the  inner  oblong, 
much  narrower. 

Mohave  Desert  northward  to  the  southern  Sierra  Nevada  and  west  to  ]Mt. 
Pinos,  Hall  6737.     Nevada. 

Ref. — Eriogonum  heermannii  Dur.  &  Hilg.  Pac.  E.  Rep.  5^:  14,  pi.  17  (1885),  type  loc.  Pose 
Creek,  Kern  Co.,  Heermann. 

E.  SULCATUM  Wats.  Proc.  Am.  Acad.  14:  296  (1879).  Very  similar;  branches  of  the  panicle 
angular,  minutely  scabrous. — Utah;  Nev.  To  be  looked  for  in  the  Death  Valley  region.  Cf. 
var.  argense  .Tones,  Contrib.  11:   15   (1903),  type  loc.  Argus  Mts. 

35.  E.  plumatella  Dur.  &  Hilg.  Stems  woody  at  base.  1  to  2  feet  high, 
the  branches  straightish  or  zig-zag,  covered  with  a  dense  thin  tomentum ; 
forks  (or  internodes)  of  the  panicle  short,  somewhat  curved,  continuously 
divaricate  so  that  the  inflorescence  eventually  appears  almost  contorted ; 
involucres  narrowly  eampanulate,  glabrous  outside,  the  teeth  pubescent  in- 
side, not  scarious  margined;  calyx  white  or  pinkish.  %  line  long;  outer  seg- 
ments obovate,  truncatish.  inner  obovate.  rounded  or  subacute,  all  cuneate  at 
base;  filaments  a  little  hairy  at  base;  beak  of  the  ovary  3-angled,  roughish. 

Southern  Sierra  Nevada  (Walker  Pass  ace.  Coville)  and  south  into  the 
Mohave  Desert  (Lanfair,  Maye  L.  Tennent).  Flowers  in  rather  small  and  com- 
pact clusters  towards  the  ends  of  the  rather  long  panicle  branches. 

Refs. — Eriogonum  plumatella  Dur.  &  Hilg.  Pac.  R.  Rep.  5^:  14,  pi.  16  (1855),  type  loc. 
Pose  Creek,  Kern  Co.,  Heermann;  Cov.  Contril).  U.  S.  Nat.  Herb.  4:  187  (1893).  E.  palmeri 
Wats.  Proc.  Am.  Acad.  12:  267  (1877),  type  spms.  from  Julian  and  San  Felipe  in  San  Diego 
Co.  and  s.  Utah,  Palmer. 
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36.  E.  microthecum  Xutt.  Steins  woody  at  base,  difftisely  but  shortly 
branched,  4  to  10  inches  high,  whitish  tomentulose  througliout  or  the  leaves 
;il>ove  and  the  stems  and  involucres  glabrate;  leaves  oblong-spatulate  to 
elliptic,  sometimes  revolute,  4  to  8  lines  long,  shortly  petioled;  peduncles  1 
to  4  inches  long,  bearing  a  small  cymosely  branched  compound  umbel ;  in- 
volucres sessile,  those  in  the  axils  pedicellate,  narrowly  campanulate,  IV2 
lines  long,  shortly  toothed;  calyx  white,  pink  or  yellow,  glabrous,  1  to  I14 
lines  long,  its  lobes  about  erpialing  the  tube;  outer  lobes  round,  often  subcor- 
date  at  base,  the  inner  lobes  elliptic. 

Eastern  slope  of  the  Sierra  Nevada,  5000  to  10,000  feet.  North  to  Washing- 
ton, east  to  the  Rocky  ilts. 

Locs. — Souora  Pass,  Brewer  18S8;  Mono  Pass,  BoJunder  (i3o6;  White  Mts.,  Purpiis  6424 
(flowers  yellow  =  var.  aureum  Stokes)  ;  Cottonwooil  Creek,  Inyo  Co.,  Purpus  1919;  Bear  Valley, 
San  Bernardino  Mts.  ace.  Parish. 

Eefs. — Erioconum  microthecum  Nutt.  .Tour.  Acad.  Phila.  ser.  2.  1:  162  (1848),  type  loe. 
hills  east  of  Walla  Walla,  Nuttall;  Parish,  Zee,  4:  166  (1893).  E.  effusum  Nutt.  1.' c.  164, 
type  loc.  northern  Rocky  Mts.,  NutlaU.  E.  confertiftorum  Benth.  in  DC.  Prodr.  14:  17  (1836), 
type  loc.  Shasta  River,  Wilkes  Exped. 

E.  coRYMBOSUM  Benth.  in  DC.  Prodr.  14:  17  (18.'56),  type  loc.  Grand  River,  Fremont. 
Watson  (Bot.  Cal.  2:  28)  and  Coville  (Contrib.  IT.  S.  Nat.  Herb.  4:  ISO)  cite  this  species 
as  occurring  on  the  eastern  slope  of  the  Sierra  Nevada,  but  all  Sicrran  s[iecimens  seen  by  us 
are  referable  to  E.  microthecum. 

:i7.  E.  arborescens  Greene.  Shrubby,  several  feet  high,  the  trunk  3  to 
4  inches  ttiii-k;  leaves  crowded  at  the  ends  of  the  many  branchlets,  linear  or 
oblong,  strongly  revolute,  white-tomentose  beneath,  glabrate  above,  %  to  I14 
inches  long;  peduncles  stout,  bearing  a  large  compound  ej^me,  the  involucres 
in  capitate  clusters;  calyx  rose-color,  densely  white-villous  at  base. 

Santa  Barbara  Islands :  Santa  Cruz ;  Anacapa ;  Santa  Rosa. 

Ref. — Eriogonum  arborescens  Greene,  Bull.  Cal.  Acad.  1':  11  (1884),  type  loc.  Santa  Cruz 
Island,  Kelloeifj  <f-  Harford. 

38.  E.  giganteum  Wats.  Freely  branching  shrub  2  to  8  feet  high,  bear- 
ing its  white  foliage  towards  the  ends  of  the  tomentose  or  glabrate  branches; 
trunk  with  roiigli  bark,  1  to  4  inches  in  diameter;  leaves  leathery,  ovate,  ob- 
tuse, 1  to  21/0  inches  long,  white-lanate  on  both  sides  or  glabrate  above,  strongly 
veined  beneath,  the  petioles  I/2  to  1  inch  long;  peduncles  stout,  bearing  a 
dense  tri-  or  di-chotomously  branched  compound  cyme  2  to  12  inches  broad ; 
involucres  sessile  or  pedicellate,  somewhat  crowded  on  the  branchlets,  campan- 
ulate with  very  low  teeth,  almost  as  if  truncate,  2  lines  long,  densely  close 
woolly  outside ;  calyx  1  line  long,  densely  white-hairy  toward  the  cuneate 
base,  its  segments  broadly  obovate,  rounded  at  apex,  the  inner  narrower;  fila- 
ments pubescent  at  base. 

Santa  Barbara  Islands:  Santa  Catalina  ;  San  Clemente;  Santa  Cruz. 

Refs. — ERiOfioNUM  GIGANTEUM  Wats.  Proc.  Am.  Acad.  20:  371  (188.5),  type  loc.  Santa 
Catalina  Isl.,  W.  S.  Lyon.  Var.  formosum  K.  Brandegee,  Erythea,  5:  79  (1897),  type  loc. 
San  Clemente  fsl..  T.  S.  Brandegee ;  leaves  oblong-lanceolate. 

39.  E,  cinereum  Benth.  Shrub  2  to  5  feet  high,  the  stems  tomentulose; 
leaves  ovate,  puberulent  above,  obtusish,  the  larger  abruptly  short-cuneate 
at  base,  undtdate,  thinly  gray-tomentose  beneath,  y_.  to  V/^  inches  long,  short- 
petioled ;  peduncles  elongated,  sparingly  dichotomous,  the  heads  few  and 
scattered  in  the  forks;  involucres  tomentulose,  IV2  to  2  lines  long,  with  5 
triangular  teeth ;  calyx  densely  silky  outside,  its  segments  narrowly  obovate, 
obtuse,  li/L'  lines  long;  filaments  glal)rous. 

Bluff's  and  foothills  along  the  coast:  Santa  Barbara  to  Santa  Monica  and 
San  Pedro. 

Ref. — Eriogoxum  cixereum  Benth.  Bot.  Sulph.  45  (1844),  type  loc.  San  Pedro. 

40.  E.  parvifolium  Smith.  Shrub  1  to  3  feet  high,  or  woody  only  at  base; 
branches  densely  leafy  with  fascicled  leaves;  leaves  thick,  oblong-lanceolate 
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to  ovate  or  roundish,  undulate  and  irregularly  revolute-margined.  truneatish 
or  subeordate  at  base,  dark  green  and  glabrate  above,  white  with  a  dense  felt 
beneath,  2  to  6  lines  long,  shortly  petioled;  peduncles  short,  simple  or  iimbel- 
lately  2  or  3-forked,  bearing  terminal  or  raeemosely  scattered  heads  of  in- 
volucres, the  heads  few,  compact,  also  sessile  in  forks  when  the  inflorescence 
is  umbellate ;  involucres  2  lines  long,  glabrate  outside,  densely  woolly  on  in- 
side at  throat ;  calyx  white,  glabrous,  IVo  to  2  lines  long,  its  segments  obovate, 
the  outer  obtuse,  the  inner  slightly  broader  and  retuse;  filaments  a  little  hairy 
at  base. 

Sand-dimes  and  hillsides  near  the  coast;  Monterey  Bay  to  Southern  Cal- 
ifornia. 

Loes. — Santa  Cruz,  ace.  Anderson;  Pt.  Piuos,  Monterey,  Jepson;  Carmel  Mission,  Jepson; 
Little  Sur,  Jepson  2604;  Oceanside,  Parish  444.5;  Carlsbad,  Alderson. 

Ref. — Eriouonum  parvifolium  Smith  in  Rees,  Cycl.  13  (1819),  the  type  from  California, 
Menzies. 

41.  E.  fasciculatum  Benth.  PYat-top.  "Wild  Buckwheat."  AVoody  at 
base,  2  to  3  feet  high,  with  shreddy  bark;  branches  very  leafy,  ending  in  a 
mostly  short  (1  to  3  inches)  peduncle  bearing  the  inflorescence;  involucres 
in  capitate  clusters  or  heads ;  heads  terminal  on  the  unequal  rays  or  sessile 
in  the  forks  of  a  simple  or  compound  umbel,  or  the  umbel  reduced  and  capi- 
tate; rays  1  to  4  inches  long;  bracts  linear;  leaves  oblong,  linear  or  oblance- 
olate,  revolute  margined,  4  to  8  lines  long,  drawn  down  to  a  narrow  base, 
densely  white-wooll.y  below,  usually  green  and  glabrate  above;  involucres 
2  lines  long,  with  short  acute  teeth;  calyx  white,  glabrous,  II/4  to  1%  lines 
long,  the  outer  segments  elliptic,  the  inner  obovate  and  narrower,  all  rounded 
at  apex ;  filaments  glabrous  or  nearly  so. 

Abundant  on  mesas  and  mountain  slopes  from  Monterey  Co.  to  Southern 
California.  It  is  generally  known  as  "Wild  Buckwheat"  and  is  the  third  most 
valued  native  bee-plant  after  White  Sage  and  Black  Sage.  The  typical  form 
described  above,  with  glabrous  flowers,  is  confined  to  the  sea-coast  from  Santa 
Barbara  to  San  Diego.  The  two  dominant  mesa  forms  are  the  following 
varieties. 

Var.  foliolosum  Stokes.  Peduncles  long  (4  to  10  inches)  ;  leaves  more 
strongly  revolute-linear,  green  but  pubescent  above,  tomentose  beneath; 
calyx  slightly  hairy  outside. — Chaparral  slopes,  the  abundant  form:  Santa 
Barbara  to  San  Diego  and  east  to  San  Bernardino  and  Temescal. 

Var.  polifoliiun  T.  &  G.  Peduncles  long;  foliage  gray,  the  leaves  commonly 
less  revolute,  hoary  above,  tomentose  below ;  calyx  often  conspicuously 
hairy  outside,  especially  towards  the  base. — Desert  slopes  of  the  mountains 
in  the  Colorado  and  Mohave  deserts  west  to  Palomar;  north  to  Bakersfield 
and  Inyo  Co.,  east  into  Nevada. 

Refs. — Eriogonum  fasciculatum  Benth.  Trans.  Linn.  Soc.  17:  411  (1837),  types  from 
California.  Menzies,  Uouiilas.  E.  aspalathoides  Gand.  Bull.  Soe.  Roy.  Bot.  Bclg.  42:  189  (1905), 
type  loc.  Los  Angeles.  Var.  maritimum  Parish,  Muhl.  3:  59  (1907),  type  loc.  Oceanside,  Parish 
4445.  Var.  foliolosum  Stokes;  Abrams,  Bull.  N.  Y.  Bot.  Gard.  6:  351  (1910).  E.  rosmarini- 
folium  Nutt.  Jour.  Phila.  Acad.  ser.  2,  1:  164  (1848),  type  loc.  Santa  Barbara,  NuttaU. 
Var.  foliolosum  Nutt.  1.  c.  165,  type  loc.  Santa  Barbara,  NuttaU.  Var.  oleifolium  Gand.  Bull. 
Soe.  Roy.  Bot.  Belg.  42:  189  (1905),  San  Diego.  Var.  POLIFOLIUM  T.  &  G.  Proc.  Am.  Acad. 
8:  169  (1870).  E.  polifoHum  Benth.  in  DC.  Prodr.  14:  12  (1856),  based  on  Fremont,  Sierra 
Nevada  (probably  near  Tehachai>i),  and  Parri/,  San  Diego. 

42.  E.  latifolium  Smith.  Flowering  stems  from  a  densely  leafy  caudex, 
stout,  tomeutulose,  naked,  Y2  to  2  feet  high,  2  to  4-forked  above,  the  forks 
simple  or  again  forked ;  involucres  in  capitate  clusters,  terminal  and  sessile  in 
the  forks,  or  the  whole  inflorescence  often  reduced  to  a  single  large  head 
or  with  one  proliferous  branch  from  under  the  first  head;  leaves  ovate  to 
oblong,   obtuse   or  acute,   at  base  rounded   or  cordate,  rarely  cuneate,   often 
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undulate,  densely  white- woolly  or  lanate,  or  glabrate  above,  1  to  2\u  inches 
long,  the  petioles  short  or  long;  involucres  tomentose,  2  lines  long;  calyx 
glabrous,  white  or  light  rose-color,  li/o  lines  long;  filaments  woolly  at  base. 


Fig.  79.     Eriogonum  nudum  Dougl.    a,  habit,  x  H  ;  6,  leaf,  x  y, ',  c,  flower,  x  8. 

Rocky  cliffs  or  sandy  places  along  the  sea-eoast  from  Humboldt  Co.  to 
Southern  California. 

Locs. — Ano  Nuevo  Point,  Jepsoii  4367;  San  Francisco,  Leila  Eibbard;  Bodega  Pt.,  East- 
wood; Pt.  Reyes,  Jepson  1176;  Humboldt  Bay,  Tracy  1205  (the  inner  calyx  segments  slightly 
hairy  on  back). 

Ref. — Eriogonum  latifolium  Smith  in  Kees,  Cycl.  13  (1819),  the  type  from  California, 
Menzies. 

4.3.  E.  nudum  Dougl.  Tibinagua.  (Fig.  79.)  Tall  and  slender,  1  to  3  feet 
high,  the  stems  glal)rous,  peduncle-like,  often  fistulous,  sometimes  inflated, 
branching  into  a  usually  large  panicle,  the  leaves  all  at  base  on  the  short 
woody  caudex;  leaves  broadly  ovate  or  oblong,  obtuse,  cordate  or  abruptly 
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C'lineate  at  base,  imdulate,  densely  tomentose  beneath,  glabrate  above,  1  to 
2  inches  long,  on  slender  petioles;  involucres  2  or  3  lines  long,  glabrous  or 
nearly  so,  2  to  6  in  each  cluster;  calyx  glabrous,  at  least  outside,  1  to  IX^  lines 
long,  usually  white,  sometimes  rose-color  or  yellow;  filaments  a  little  hairy 
at  base. 

Throughout  California,  very  common  on  dry  hills,  valley  flats  or  moun- 
tain slopes  in  the  Coast  Ranges  and  Sierra  Nevada.     Oregon.     July-Oct. 

Locs. — Shasta  Co.,  Jones  cj-  Alexander:  Willow  Creek,  HumboWt  Co.,  Tracy  3294;  Bartletts, 
Lake  Co.,  K.  Brandegee ;  Petaluma,  E.  Palmer;  Ilackberry  Canon.  Caliente,  K.  Brandeyee; 
Tehipite,  HaU  #  Chandler  514;  Yosemite,  Jepson  5661;  Little  Yosemite,  Jepson  3152;  Eancheria 
Mt..  Jepson    4610. 

Eriogonum  ntulum  is  an  inconstant  species  and  many  specific  segregates  of 
it  have  been  published,  the  diagnoses  leaning  most  heavily  on  two  variable 
characters,  namely  the  degree  of  branching  of  the  inflorescence  and  the  degree 
of  hairiness.  The  acceptance  of  these  specific  segregates  would,  however,  require 
the  naming  of  many  forms  still  unnamed  and  necessitate  a  still  greater  refine- 
ment of  obviously  inconstant  characters.  We  are  therefore  disposed  to  arrange 
the  more  well-known  forms  as  varieties. 

Var.  deductum  Jepson  n.  comb.  Stems  many  from  the  base,  5  to  13  inches 
high,  umbellately  trichotomous  above,  glabrous;  leaves  oval,  i^  to  %  inch  long, 
on  petioles  3  to  4  times  as  long. — High  Sierra  Nevada,  7500  to  9500  feet.  Seems 
no  more  than  a  slightly  reduced  state  of  the  common  form  of  the  species  pre- 
vailing at  lower  altitudes  in  the  Sierra. 

Locs. — Hockett 's  Mdw.,  Cidbertsnn  4441;  Farewell  Gap,  Jepson  ins.");  Wildflower  Lake, 
Kearsarge  Pass.  Jepson  878 ;   Mt.  Tallac,  For. 

Var.  scapigerum  Jepson  n.  comb.  Like  var.  deductvim  but  the  intlorescenee 
reduced  to  single  heads  terminating  the  slender  scape-like  stems. — High  moun- 
tains about  the  upper  Kern  River. 

Locs. — Cirque  Peak,  Hall  tf-  BabencJ:  5504;   near  Whitney  Meadows,  Purpiis  1559, 

Var.  pubiflorum  Benth.  Stems  IVo  to  3  feet  high,  often  inflated,  glabrous, 
the  branches  elongated;  involucres  1  to  3  in  a  place;  calyx  deep  yellow,  hairy 
towards  the  base. — Desert  region :  Pahute  Peak,  Purpits  5535 ;  Mt.  Pinos,  Hall 
6623  (calyx  white)  ;  Independence,  Hall  rf-  Chandler  7295;  Goose  Valley, Modoe 
Co.,  Austin  <£•  Bruce;  Yreka,  Butler  213,  1605;  Hamburg,  Siskivou  Co.,  Jepson 
2954. 

Var.  pauciflorum  Wats.  Stems  often  inflated,  indefinitely  dichotomous.  the 
involucres  scattered  along  the  slender  branches  or  occasionally  in  pairs ;  calyx 
white. — Southern  California:     San  Jacinto  and  San  Bernardino  mountains. 

Var.  oblongifolium  "Wats.  Stems  and  involucres  whitish  tomentulose,  the 
stems  about  twice  di-  or  tri-chotomous.  the  branches  rather  strict ;  leaves 
broadly  oblong,  VU  to  2lo  inches  long,  abruptly  contracted  to  slender  petioles 
11/2  to  3  inches  long;  calyx  white  or  rarely  pale  yellow,  somewhat  pubescent 
on  the  inner  lobes. — Napa  Co.  to  Humboldt  Co.  and  east  to  ]Modoc  Co.,  thence 
south  to  Nevada  Co.,  here  apparently  blending  with  the  ordinary  Sierran  form. 

Var.  sulphureum  Jepson  n.  comb.  Like  the  preceding  but  the  branches  of 
the  infloi'i-scfiicc  more  spreading;  calyx  pale  yellow  or  white,  a  little  hairy  at 
base. — Eden  Valley,  I\Iendocino  Co..  to  Siskiyou  Co. 

Var.  auriculatum  J.  P.  Tracy  in  herb.  Stems  Vo  to  2i'2  feet  high,  somewhat 
caudex-lil\e  at  l)ase,  the  caudexes  set  with  leaves  or  old  leaf-bases,  i/o  to  4 
inches  high,  each  giving  rise  to  a  glabrous  glaucous  peduncle  bearing  a 
dichotomous  panicle;  pedtmcles  sometimes  strongly  fistulous;  leaves  oblong 
to  elliptic,  obtuse,  truncatish  or  subcordate  at  base,  crenulate-undulate  mar- 
gined, densely  white-lanate  below,  soon  glabrescent  and  deep  green  above,  1 
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to  2' ..  inches  long;  panicle  usually  large,  the  heads  large,  terminal  and  lateral, 
less  commonly  in  the  forks. — Central  Coast  Ranges,  dry  rocky  hills. 

Locs. — Berkeley  and  Oakland  hills.  This  form  differs  from  the  Sierra  Nevada  plant  at 
middle  altitudes  in  its  stouter  stems,  larger  and  denser  heads  which  are  often  lateral  on  the 
branches  of  the  panicle  as  well  as  terminal.  It  is  a  peculiarity  of  the  flowers  that  they  tend 
to  persist  in  age,  whereas  in  Sierra  Nevada  specimens  they  quickly  fall  in  drying. 

Var.  grande  Jepson  n.  cemb.  Tall  (3  to  5  feet  high)  with  a  woody  base; 
leaves  ovate-oblong,  the  margin  undulate-revolute.  white-lanate  below,  IV2 
to  3  inches  long;  involucres  3  lines  long:  calyx  nearly  or  quite  glabrous  inside. 

— Santa  Barbara  Islands. 

Refs. — Eriouonum  nudum  Dougl. ;  Benth.  Trans.  Linn.  Soc.  17:  41.S  (1837),  type  loe. 
Multnomah  (Willamette  Valley).  Ore.,  Douylas.  E.  Umgulum  Greene,  Pitt.  .5:  70  (1902), 
type  loc.  Lake  Co.  region.  E.  ohiavccolatum  Greene,  1.  c.  71,  type  loc.  Mt.  St.  Helena.  Var. 
DEDUCTUM  Jepson.  E.  dednctum  Greene,  Pitt.  5:  71  (1902),  type  loc.  high  Sierra  Nevada. 
Var.  .sc.\PiGERUM  Jepson.  E.  scapigcnim  Eastw.  Proc.  Cal.  Acad.  ser.  .3,  2:  286,  type  loc. 
Harrison's  Pass,  Tulare  Co..  Eastu'ood.  Var.  pubiflorum  Benth.  in  DC.  Prodr.  14:  13  (18.56), 
type  collected  by  Fremont  in  California,  probably  in  the  Mohave  Desert.  E.  saxicolum 
Heller,  Muhl.  2:' 191  (1906),  type  loe.  Bishop,  Ueller  8298.  Var.  pauciplorum  Wats.  Proc. 
Am.  Acad.  12:  264  (1877).  Var.  oblonmfolium  Wats.  Proc.  Am.  Acad.  12:  264  (1877). 
E.  affiiic  Benth.  in  DC.  Prodr.  14:  13  (18.56),  type  loe.  Umpqua  River,- Oregon,  Pickering  <J- 
Bmcktnridge ;  calyx  glabrous.  E.  harfordii  Small,  Bull.  Torr.  Club,  25:  47  (1898),  type 
loe.  Long  Valley,  Mendocino  Co.,  Kclloi/fi  if  Harford,  is  very  similar  to  var.  oblongifolium. 
E.  capHatum  Heller,  Muhl.  2:  27  (190.5),  type  loc.  Nevada  City,  Eeller  8099.  Var.  sulphur- 
EUM  Jepson.  E.  sulphurevm  Greene,  Pitt.  5:  70  (1902),  type  loc.  Yreka,  Greene  923;  very 
whitish  tomentose  and  the  branches  of  the  intlorcseence  more  divergent  than  usual.  Var. 
AURICUL.^TUM  Tracy.  E.  auriculatum  Benth.  Trans.  Linn.  Soc.  17:  412  (1837),  type  from 
California,  Doufilas ;  "petiolis  basi  sacpius  auricnlato-dilatatis "  says  Bentham,  but  in  DC. 
Prodr.  14:  13  he  says  "petiolis  longis  basi  saepius  auriculato-dentatis",  neither  of  which 
phrases  ajiply  well  to  our  plants  referred  to  this  variety,  which  should  be  described  as  petiolis 
suhhiniiix  ha-si  subamplcxicauUbus.  Var.  graxde  Jepson.  E.  grande  Greene.  Pitt.  1:  38  (1887), 
type  loc.  Santa  Cruz  Isl.  E.  rubesccns  Greene.  1.  c.  39,  type  loc.  San  Miguel  Isl. ;  flowers  rose- 
red. 

44.  E.  elatum  Dougl.  Stems  rigid  and  rush-like,  rarely  naked.  1  to  21/0 
feet  high,  sometimes  inflated,  bearing  a  trichotomous  panicle,  glabrous  and 
glaucous;  leaves  erect,  ovate  to  ovate-lanceolate,  1  to  3  (or  5)  inches  long,  on 
petioles  mostly  as  long;  involucres  in  terminal  clusters  of  2  to  4,  or  solitary 
in  the  forks,  either  sessile  or  shortly  pedunculate,  hairy-pubescent,  214  lines 
long,  5-toothed,  the  teeth  scarious-margined ;  calyx  white.  1  to  li/o  lines  long, 
its  segments  obovate.  rounded  at  apex,  with  liroad  hairy-pubescent  midvein. 

Mountains,  northern  California  to  Washington  and  Nevada. 
Locs. — Mono  Lake,  Congdon  ;  Eagle  Lake,  Lassen  Co.,  Baker  ^  Nutting;  Modoc  Co.,  E.  M. 
Austin ;  Indepoodence  Creek,  Siskij-ou  Co..  Butler  202. 

Var.  vlllosum  Jepson  n.  var.  Stems  villous-pubescent. —  (Caules  villoso- 
pubescentes. ) — Dry  hills,  northern  California:  Yreka,  Butler  1606.  Ranging 
east  into  Modoc  Co. 

Var.  incurvum  Jepson  n.  var.  Pubescence  of  preceding;  branches  or  rays 
of  ternately  trichotomous  panicle  curving,  fragile  at  the  joints. —  (Pubescentia 
praecedentis;   radii   paniculae  curvati.   nodi   fragiles. ) — Shasta   Sprs..   Jepson. 

Ref. — Eriooonum  elatum  Dougl.;  Benth.  Trans.  Linn.  Soc.  17:  413  (1837),  type  loc. 
Columbia    River,    Thmglaf:. 

45.  E.  indictum  Jepson  n.  sp.  Stems  1  to  2  feet  high,  several  from  the 
base.  glal)r()iis.  glaucous,  the  lower  internodes  inflated  like  a  slender  trumpet; 
leaves  ovate  or  deltoid-ovate,  truncatish  at  base,  white-woolly  below,  whitish- 
arachnoid  above,  persistent  on  both  faces,  11/^  to  21/0  inches  long,  the  petioles 
as  long  and  with  a  broad  clasping  base;  involucres  externally  glabrous,  tubular 
but  a  little  widened  upward.  2  lines  long,  solitary  and  racemose  along  the 
slender  branches  of  the  dichotomons  panicle;  calyx  yellowish,  glabrous. — 
(Caules  1-2  pi'dales,  glabri.  glauci.  internodiis  inferioribus  inflatis;  inflores- 
centia  dichotomo-panicula.  ramis  tenuibus  et  involucris  solitariis  racemosis; 
involucra  subtubulosa,  glabra,  glauca,  lin.  2  longa.) 
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Dry  hills.  San  Carlos  Range.    Nearly  related  to  E.  uuduni. 
Locs. — Raneho  Cantua,  S.  C.  Lillis,  type;   San  Carlos  Creek,  Jepson  2722. 

46.  E.  kennedyi  Porter.  Stems  scape-like,  wiry,  3  to  8  inches  high,  arising 
from  a  very  dense  leafy  cushion;  leaves  obovate  or  oblong,  revolute,  white- 
woolly,  11/2  to  5  lines  long;  involucres  tomentulose  or  glabrate,  turbinate- 
campanulate,  nerved  and  rather  strongly  angled,  deeply  triangular-toothed, 
11/4  to  2  lines  long,  clustered  in  a  terminal  head;  calyx  white  or  pink,  glabrous, 
1  to  ly^  lines  long,  segments  oblong-obovate ;  ovary  scabrous. 

Desert  slopes  or  arid  plateaus,  north  and  south  of  the  Mohave  Desert. 

Locs.' — Mt.  PiDos,  Hall  6445;  San  Bernardino  Mts.  (wliere  often  very  much  reduced), 
Abrams  2S90;   foothills  west  of  Bishop,  Heller  8317. 

Eefs. — Eriogonum  kennedyi  Porter;  Wats.  Proc.  Am.  Acad.  12:  263  (1877),  Sierra 
Nevada  in  Kern  Co.,  TV.  L.  Kennedy. 

E.  purpxtsi  Brandegee,  Bot.  Gaz.  27:  457  (1899),  type  loe.  Argus  Mts.,  Purpus  5484. 
Leaves  obovate,  2  to  3  lines  long;  peduncles  filiform;  calyx-segments  elliptic,  abruptly 
dilated  from  the  base.  The  sinuses  of  the  involucre  usually  split  down  rather  freely  in 
the  type.  Also  collected  at  Independence  by  Hall  4'  Chandler  7297.  It  seems  to  be  conspeeific 
with  E.  kennedyi.  E.  gracilipes  Wats.  Proc.  Am.  Acad.  24:  85  (1889),  type  loc.  White  Mts., 
Mono  Co.,  Shockley,  with  glandular-imberulent  peduncles  seems  to  be  very  similar  to  E. 
kennedyi  also. 

47.  E.  ochrocephalum  Wats.  Stems  scape-like,  2  to  6  inches  high,  erect 
from  a  eaespitose  leaf j'  base ;  leaves  silvery-tomentose.  oblanceolate  to  ovate, 
%  to  11/4  inches  long,  narrowed  to  a  petiole  half  to  as  long;  involucres  in  a 
capitate  cluster,  turbinate-bellshaped,  bladdery  in  age,  114  to  2i/2  lines  long, 
the  6  to  8  short  lobes  erect;  calyx  yellow,  glabrous,  1  to  I14  lines  long,  the 
segments  eUiptie,  the  inner  narrower,  all  obtuse ;  tilaments  obscurely  puberu- 
lous  at  base. 

Northwestern  Nevada  and  eastern  Oregon, 

Var.  agnellum  Jepson  n.  var.  Dwarfer  form.  2  to  4  inches  high,  the  upper 
portion  of  peduncles  and  heads  a  little  glandular ;  leaves  ovate  or  narrowly 

obovate,    2    to    4  lines 

-It     ^?A     A-^ 


long,  petioled. —  (Nani- 
or,  pedunculis  uncialis 
2-4  ad  summis  capitis- 
ve  subglandiilosis,  foliis 
ovatis  vel  obovatis  an- 
gustatis.  lin.  2-4  longis. 
petiolatis.)  —  Northern 
Sierra  Nevada :  Placer 
Co.,  Sonne,  type,  to  Mo- 
doc Co.  (Willow  Creek 
Valley,  R.  M.  Austin). 
Ref. — Eriogonum  ochro- 
CEPH.\LUM  Wats.  Bot.  Cal. 
2:  480  (1880),  type  loe.  n. 
w.   Nev.,  Lemmon. 

48.     E.     ovalifolium 

Nutt.  (Fig.  80a.)  Sub- 
alpine  dwarf,  the  scape- 
like stems  slender,  to- 
mentulose, 1-)  to  3 
inches  high,  rising  from 
a  dense  leafy  cushion; 
leaves  round-ovate  to 
obovate,  1  to  4  lines 
long,  contracted  to  a  usually  short  petiole ;  involucres  turbinate,  woolly,  several 
crowded  together  in  a  very  close  head  with  3  or  4  short  bracts;  calyx  white, 


Fig.  80.    a,  Eriogonum  ovalifolium  Nutt. ;  flower,  x  10. 
NIVALE  Jones;  habit,  x  1;  c,  flower,  x  10. 


b,  var. 
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with  green  midribs,  often  fading  pinkish,  glabrous,  1  to  I14  lines  long;  outer 
calyx  segments  elliptical,  subcordate  at  base,  their  margins  quite  free  and 
distinct  to  base,  the  inner  broadly  spatulate ;  filaments  hairy  at  very  base. 

Granite  peaks  and  ridges.  Sierra  Nevada,  9000  to  12,000  feet.  North  to 
British  ("olumbia  and  east  to  the  Rocky  Mts. 

Loes. — Kearsarge  Pass,  Jepson  899;  Mono  Pass,  Jepson  4465;  Lambert  Dome,  Jepnon 
3248;  Lake  Eleanor,  E.  W.  Turner;  Castie  Peak,  Nevada  Co.,  Heller  7081;  Snow  Mt.,  Lake 
Co.,  K.  Brandegee. 

Var.  vineum  Jepson  n.  comb.  Involucres  vase-shaped,  constricted  near  the 
top:  calyx  wine-red.  2io  to  3  lines  long,  its  segments  unequal. — High  montane, 
California  to  WMshington.     Little  known  to  us. 

Var.  nivale  Jones.  (Fig.  80b,  c.)  Head  small  and  compact,  appearing  like  a 
single  involucre;  flowers  red;  outer  calyx-segments  obovate ;  filaments  hairy 
or  glabrous. — Southern  Sierra  Nevada. 

Locs. — Tower  Peak,  Jepson  4.54S ;  Mt.  Dana,  Chesiiiif  4-  Drew;  Mt.  Whitney,  Jepson  1087, 
Hall  4'  Babeoek  5330;   Army  Pass,  Jepson   5064;   Olancha  Peak,  Fnrpus. 

Rofs. — Ekiogonum  ovalipolium  Nutt.  .lour.  Acad.  Phila.  7:  50,  pi.  8,  f.  1  (18.34),  type 
Inc.  headwaters  of  the  Missouri,  Wyeih.  Var.  vineum  .lepsou.  £.  vineum  Small,  Bull.  Torr. 
('lull,  25:  45  (1898),  type  locs.  Rose  Mine,  San  Bernardino  Mts.,  Parish  3170,  and  Powder 
Eiver  Mts.,  Ore.,  Cusiek.  Var.  NIV.\LE  .Tones,  Contrib.  11:  8  (1903).  E.  7iivale  Canby, 
Contrib.  U.  S.  Nat.  Herb.  4:  187  (1893).  In  material  of  E.  nivale  from  type  locality 
(Siberian  Pass,  Hall  4'  Babeoek  5481)  the  involucres  appear,  as  said  in  original  description, 
to  be  solitary,  but  examination  reveals  3  or  4  involucres  so  closely  crowded  in  a  deeply  3  or 
4-parted  priniarj-  involucre  or  whorl  of  bracts  as  to  appear  like  a  single  involucre.  This 
form    is    doubtfully   of   even   varietal    value. 

49.  E.  proliferum  T.  &  G.  Stems  erect,  naked,  scape-like,  4  to  7  inches 
high,  bearing  an  umbellate  inflorescence  and  arising  from  a  compactly  branched 
caudex  with  very  short  leafy  branches;  herbage  tomentulose,  the  leaves 
densely  white-woolly ;  leaves  ovate,  mostly  obtuse,  4  to  12  lines  long,  on  petioles 
as  long  or  longer;  umbels  with  3  rays  from  beneath  the  sessile  central  invo- 
lucre :  rays  J/,  to  2  inches  long,  somewhat  unequal,  bearing  a  cluster  of  2  or  3 
involucres,  or  one  or  more  of  the  rays  again  shortly  3-radiate ;  involucre  5- 
toothed.  the  teeth  large,  almost  hooded ;  calyx  white.  2  to  2i4  lines  broad,  the 
outer  segments  roundish  quadrate  or  elliptic  (nearly  as  broad  at  base  and 
apex  as  at  middle),  attached  by  the  lower  %  of  the  midnerve,  the  sides 
free  and  overlapping ;  inner  segments  obovate,  narrowed  to  a  claw-like  base. 

Northern  Sierra  Nevada  to  Siskiyou  Co. ;  north  to  British  Columbia  and  east 
to  the  Rocky  Mts. 

Loes. — Sierra  Valley,  Lemmon;  Yreka,  Butler  970,  1417;  Little  Shasta  Vallev,  Hall  4" 
Babeoek  4099;   Scott  Valley,  Jepson  2196;   Marble  Mt.  region,  Bittler  211. 

Refs. — Eriooonum  proliferum  T.  &  G.  Proe.  Am.  Acad.  8:  164  (1870),  type  loc.  Colum- 
bia River  region.  E.  greenei  Gray,  Proe.  Am.  Acad.  12:  83  (1876).  type  loc.  Yreka, 
Greene.  E.  dielwtomum  Wats.  Bot.  Cal.  2:  26  (1880),  not  Dougl.  E.  ovalifolium  var. 
proliferum   Wats.   Proe.    Am.   Acad.   12:    263    (1877). 

E.  ANSERINUM  Greene,  Pitt.  4:  320  (1901),  type  loc.  Goose  Lake,  Modoc  Co.,  It.  M. 
Austin.      Inflorescence    narrow    and    fastigiate;     calyx    greenish    yellow    (ex    char.). 

in. — Subgenus  Eueriogonum. 

Involiicres  turbinate,  4  to  8-toothed  or  -lobed,  either  solitary  or  borne  in  umbels,  the  umbels 
sometimes  congested  in  heads;  bracts  foliaceous;  calyx  stipe-like  at  base,  often  accrescent, 
filaments  mostly  hairy  or  pubescent  at  base;  flowering  stems  (peduncles)  scape-like;  per- 
ennials; mountains  from  middle  altitudes  to  alpine  summits. 

50.  E.  caespitosum  Nutt.  Dwarf,  matted,  the  scape-like  peduncles  slender, 
naked,  2  to  4  inches  high,  bearing  a  single  involucre;  leaves  white-tomentose, 
oval  to  ol)long-spatulate,  2  to  3  lines  long,  the  petioles  %  to  as  long;  involucral 
lobes  linear,  as  long  or  longer  than  the  turbinate  tube;  calyx  .yellow  or  fading 
reddish.  1  to  li/>  lines  long,  in  age  nearly  twice  as  long,  hairy  on  the  mostly 
stipe-like  base:  filaments  pilose;  ovary  glabrous. 


424  POLYGONACEAE 

Mountain  slopes  and  dry  plateaus  east  of  the  Sierra  Nevada.  Nevada,  Ore- 
gon, east  to  the  Rocky  Mts. 

Loes. — Lake  City,  Modoc  Co.,  Bruce;  White  Mts.,  Purpus  5i98. 

Ref. — Eriogonum  c.^espitosum  Nutt.  Jour.  Acad.  Phila.  7:  50,  pi.  8,  f.  '2  (183-1),  type  loc. 
headwaters  of  the  Columbia,  Nuttall. 

51.  E.  douglasii  Beuth.  flatted  white-woolly  dwarf  similar  to  tlie  pre- 
ceding, the  soape-like  peduncles  with  a  whorl  of  5  or  6  oblaneeolate  bracts  at 
the  middle;  involucral  lobes  linear,  longer  than  the  tube,  reflexed;  calyx  yel- 
low, hairy  at  base  and  along  the  midrib  of  the  segments,  stipe-like  at  base,  2 
to  3  lines  long,  its  segments  obovate,  obtuse,  the  inner  exceeding  the  outer  in 
age;  lower  half  of  hlaments  pilose;  ovary  hairy  towards  apex. 

Northern  Sierra  Nevada.     Nevada  to  Washington. 

Locs. — Conner,   Kellogg  in   1870;    Sierra  Valley.   Lemmoii;   Susanville,  Brandegee. 

Refs. — Eriogonum  douglasii  Benth.  in  DC.  Prodr.  14:  9  (1856),  type  loc.  Blue  Mts.,  Ore., 
Gairdner,  Douglas.  E.  caespitosum  var.  douglasii  Jones,  Contrib.  11:  7  (1903),  the  reduction 
perhaps  well  takeu. 

52.  E.  sphaerocephalum  Dougl.  Pedtnicles  3  to  6  inches  high,  bearing  a 
solitary  involucre  and  with  a  whorl  of  leafy  bracts  at  their  middle,  or  the 
whorl  subtending  a  2  to  -i-rayed  umbel,  the  rays  also  bearing  a  central  whorl 
of  bracts;  base  much-branched,  with  many  short  woody  leafy  brancldets; 
leaves  oblong  to  broadly  oblaneeolate,  acute,  narrowed  to  a  short  petiole.  5  to 
10  lines  long,  white-woolly  below,  soft  pubescent  above,  the  margins  often 
revolute:  involucre  almost  bowl-shaped.  3  to  i  lines  long,  its  (7  or  8)  oblong 
lobes  as  long  or  longer  than  the  tube;  flowers  numerous  in  an  involucre,  form- 
ing a  globose  cluster;  calyx  whitish,  very  villous  inside  and  out,  especially 
towards  the  base,  stipe-like  at  base.  4  lines  long,  the  segments  obovate  or 
elliptic,  obtuse;  filaments  hairy  on  lower  half;  ovary  densely  villous  except 
at  base. 

Lassen  Co.  to  Shasta  Co.  and  north  to  "Washington.     ilay-June. 

Locs. — Susanville,  Brandegee;  Egg  Lake,  Baler  4-  Nutting;  Willow  Creek  Valley,  Modoc 
Co.,  Atistin;  Pit  River  Valley,  Hall  .)'•  Babcoek  4253;  Yreka,  Butler  721,  1371,  1428. 

Refs. — Eriogonum  sphaeroceph.\lum  Doug!.;  Benth.  Trans.  Linn.  Soc.  17:  407  (1837),. 
type   loc.   Columbia   River.   Douglas. 

53.  E.  tripodum  Greene.  Habit  similar  to  E.  sphaerocephalum  but  more 
slender  and  taller  (10  to  14  inches  high)  ;  umbel  3-rayed,  the  rays  3  to  5 
inches  long,  bearing  a  whorl  of  bracts  at  the  middle  or  sometimes  2-t'orked 
and  again  bracteate ;  calyx  yellow,  densely  hairy,  2  to  3  lines  long,  the  stipe- 
like base  very  short;  filaments  hairy  below;  ovary  very  strongly  angled, 
hairy  at  apex. 

Indian    Valley,    Lake    Co.,    Cleveland:   Benton    Mills    Road,    Mariposa    Co., 

Congdon.  ^^      ,  ,    ^         ^   ,     ,-, 

Ref.— Eriogoxum  tripodum  Greene,  Pitt.  1:  39  (1887),  type  loc.  Hough  s  Sprs.,  Lake  Co., 
K.  Curran.     E.  splunroctphohnn  var.  hrrvifoUum  Stokes;   Jones,  Contrib.   11:   G   (1903). 

54.  E.  siskiyouensis  Small.  Like  E.  umbellatum  but  the  involucre  soli- 
tary on  an  erect  peduncle  4  to  10  inches  high,  with  a  whorl  of  bracts  at 
middle  (that  is,  the  umbel  reduced  to  one  ray  which  is  as  long  or  longer 
than  the  peduncle)  ;  bracts  foliaceous,  ovate,  petioled,  2  to  6  lines  long,  the 
basal  leaves  of  the  same  shape  but  usually  larger. 

High  montane:  Scott  ]Mts..  Siskiyou  Co.;  Calaveras  Big  Trees,  Brandegee; 
Lake  Merced,  Jepson  3183.  Hardly  more  than  a  variant  of  E.  umbellatum 
and  vet  unlike  the  dwarf  monocephalous  states  of  that  species. 

Ref.— Eriogonum  siskiyouensis  Small,  Bull.  Torr.  Club,  25:  44  (1898),  type  loc.  Scott 
Mts.,  Greene. 

55.  E.  umbellatum  Torr.  Sulphur-Flower.  (Fig.  81.)  Peduncles  erect  or 
ascending  from  a  branching  woody  base,  naked,  3  to  5  inches  high,  tomen- 
tulose  or  glabrate;  leaves  ovate,  glabrate  above,  white-woolly  beneath,  3  to 
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Fig.  81.     Eriogonum  umbell.^tum  Tcnr.     «,  umbel,  past  antbesis, 
X  1 ;  b,  flower,  x  8. 


12  liiips  long,  on 
petioles  14  to  14  as 
long;  umbel.s  simple, 
subtended  by  a  whorl 
of  linear  to  obovate 
bracts,  its  ra.ys  3 
to  9  (rarely  reduced 
to  1),  5  lilies  to  11/4 
inches  (or  3)  long, 
these  and  the  bracts 
soft  -  pubescent ;  in- 
volucre 8-lobed,  the 
lobes  reflexed,  nearly 
as  long  as  the  tur- 
binate tube,  the  tube 
and  throat  crowded 
with  the  tioccose- 
woolly  braetlets ; 
flowers  sulphur-  yel  - 
low ;  calyx  glabrous, 
gradually  narrowed 
into  the  long  stipe- 
like base,  2  to  3,  or 
in  age  3  to  4  lines 
long;  filaments  pilose 
on  lower  half. 

Higher  Sierra  Nevada  and  Coast  Ranges.  4000  to  9000  feet ;  north  to  Wa.sh- 
ington  and  east  to  the  Rocky  Mts. 

Locs. — Shasta  River,  Butler  9(38;  Humbug  Mt.,  Butler  215;  near  Mt.  Shasta,  Jepson; 
King  Creek,  Lassen  Co.,  Jepson  411.5;  Portola,  K.  Brandegee ;  Bear  Valley,  Nevada  Co., 
Jepson ;  Lake  Merced,  Yosemite  Park,  Jepson  3183;  Glacier  Pt.,  Jepson  5643;  near  Mt. 
Whitney,  Jepson  936;  Farewell  Gap,  Jepson  997;  Trinity  Smnmit,  Jepson  2119;  South  Yollo 
Bolly,  Jepson. 

Var.  stellatum  Jones.  Rays  simple  and  l)earing  a  whorl  of  bracts  at  their 
middle  or  usually  forked  and  the  secondary  rays  similarly  bracteate. — San 
Bernardino  .Mts.;  Sierra  Nevada;  vSiskiyou  Co.;  north  to  Washington. 

\'ar.  bahiaeforme  Jepson  n.  comb.  Inflorescence  freely  and  irregularly 
branched. — Tchachapi  region. 

Var.  monocephalum  T.  &  G.  Dwarf  mountain  form  with  the  umbel  re- 
duced to  a  single  ray,  that  is,  the  peduncle  naked  or  bracteate  and  bearing 
a  solitary  involucre. — Range  of  the  species  but  far  less  common.  Snow  Jit., 
K.  Brandcejcc :  South  Yollo  Bolly,  Jepson. 

Refs. — Eriogoxum  umbellatum  Torr.  Ann.  N.  Y.  Lvc.  Nat.  Hist.  2:  241  (1828),  type  loc. 
Rocky  Mts.;  Benth.  Trans.  Linn.  Soc.  17:  410,  t.  18,  fig.  2  (1837);  Sitgreaves  Exped.  pi.  12 
(1853).  E.  spcciosum  Drew,  Bull.  Torr.  Club,  16:  152  (1889),  type  loc.  S.  Fork  Trinity 
River,  Hy-ani-pum  Valley,  Chesnut  4'  Drew.  E.  dumo.<ium  Greene,  Pitt.  3:  199  (1897),  type 
loc.  American  Valley,  Plumas  Co.,  if.  M.  Austin,  said  to  be  a  shrub  5  or  6  feet  high.  E. 
Irirholomvm  Small, "Bull.  Torr.  Club,  25:  43  (1898),  type  loc.  Mt.  Hamilton,  Greene.  E. 
reclinatum  Greene,  Pitt.  5:  67  (1902),  Sierra  Nevada  and  adjacent  Nev.  (the  peduncles 
ascending).  E.  modocense  Greene,  1.  c.  68,  type  loc.  Davis  Creek.  Modoc  Co.  E.  smalliaiium 
Heller,  Bull.  S.  Cal.  Acad.  2:  68  (1903),  type  loc.  Mt.  Sanhedrin,  HiUer  5996.  Var.  stell.\- 
TUM  .Jones,  Contrib.  11:  5  (1903).  E.  stellatum  Benth.  Trans.  Linn.  Soc.  17:  409  (1837), 
type  loc.  interior  of  N.  W.  America,  Douglas.  E.  croceum  Small,  Bull.  Torr.  Club.  25 :  43 
(1898),  based  on  Idaho  and  Oregon  spnis.  Var.  bahhefokme  .Jepson.  E.  stellatum  var. 
bahiaeforme  Wats.  Bot.  Cal.  2:  20  (1880).  E.  ovatum  Greene,  Pitt.  5:  69  (1902),  type  loc. 
Silver  Lake,  Lassen  Co.,  Baler  4"  Nutting.  Var.MONOCEPiiALUM  T.  &  G.  Proc.  Am.  Acad.  8: 
160   (1870),  type  loc.  western  U.  S. 
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56.  E.  torreyanum  Gray.  Habit  of  E.  umbellatum  but  stems  and  leaves 
glabrous ;  outer  rays  of  the  umbel  with  a  whorl  of  bracts  midway ;  leaves 
obovate,  thickish,  about  1  inch  long,  narrowed  below  to  a  petiole  as  long; 
involucral  lobes  sparingly  pubescent ;  calyx  yellow.  4  to  5  lines  long ;  filaments 
hairy  below. 

Northern  Sierra  Nevada,  5000  to  7000  feet.  This  seems  to  be  only  a  glabrous 
form  of  E.  umbellatum. 

Loes. — Squaw  Greek,  Placer  Co.,  Sonne;  Donner,  Kellogg;  Webber  Lake,  Lemmon. 

Refs. — Eriogonum  torreyanum  Gray;  T.  &  G.  Proc.  Am.  Acad.  8:  158  (1870),  type  loc. 
Donner's  Pass,  Torrcii  443.     E.  umbellatum  var.  iorreyanum  Jones,  Contrib.  11:   5   (1903). 

57.  E.  compositum  Dougl.  Scape-like  stems  stout,  6  to  16  inches  high  from 
a  simple  short  caudex,  glabrate;  leaves  oblong-ovate  or  deltoid-ovate,  coi-date 
at  base,  II/2  to  2  inches  long,  with  a  close  white  felt  beneath,  green  above  or 
woolly-flocculent ;  petioles  long,  mostly  1  to  21,0  times  length  of  blade ;  bracts 
linear  or  oblanceolate ;  umbel  6  to  10-rayed,  the  rays  sometimes  with  a  l)lack- 
ish  band  at  middle,  i/o  to  2  inches  long,  each  bearing  a  capitate  cluster  of  1 
to  5  involucres  or  a  several-rayed  umbellet ;  involucre  broadly  turliinate, 
woolly,  8- toothed,  the  teeth  short,  acute ;  calyx  cream-color  or  yellow,  glabrous, 
contracted  to  a  stipe-like  base,  2  to  4  lines  long;  segments  elliptic,  the  inner 
becoming  I/3  longer  in  age ;  filaments  short  hairy  at  base. 

North  Coast  Ranges.     Far  northward  to  "Washington. 

Loes. — Napa  Range  (near  Calistoga)  and  Snow  Mt.  (Lake  Co.),  K.  Brandegee;  Long 
Valley,  Mendocino  Co.,  Bolander  6.567;  w.  Siskiyou,  Jep.ion  2095;  Castle  Peak,  n.  e.  Mendo- 
cino Co.,  Jepson;  Siskiyou  Co.,  Butler  201  (Independence  Creek)  and  720  (Klamath  River). 
June- Aug. 

Ref. — Eriogonum  compositum  Dougl.;  Benth.  Bot.  Reg.  t.  1774  (1S36),  type  loe.  Colimibia 
River,  Dnuglax. 

58.  E.  lobbii  T.  &  G.  Peduncles  lying  along  the  ground,  2  to  7  inches  long, 
borne  on  a  densely  leaf}'  stout  caudex ;  caudex  crowded  below  with  old  leaf- 
bases  and  cro^vned  with  a  tuft  of  silvery  white  leaves ;  herbage  densely  white- 
woolly;  leaves  roundish,  oval  or  ovate,  i/o  to  %  or  ly^  inches  long,  narrowed 
to  rather  broad  petioles  y^  to  as  long ;  umbels  simple,  bracteate,  ascending  from 
the  tips  of  the  peduncles;  raj's  3  to  6.  lA  to  114  inches  long  (or  reduced  and 
then  the  umbels  capitate),  usually  with  a  whorl  of  bracts  at  middle;  involucres 
broadly  eampanulate,  3  to  5  lines  long;  calyx  white,  fading  pinkish,  naiTowed 
at  base  but  not  stipe-like,  3  to  4  lines  long;  filaments  pilose  on  lower  half. 

Gravelly  drifts  and  glaciated  granite  slopes  and  ridges.  Sierra  Nevada 
(Tosemite  Pai-k  to  Nevada  Co.)  and  inner  North  Coast  Range,  7000  to  9500 
feet.    Western  Nevada  near  Lake  Tahoe. 

Loes. — Mt.  Conness,  Hutrhings ;  Lambert  Dome,  Jei)son  3249;  Rancheria  Mt.,  Jepson 
4589;  Macomb  Ridge,  Yosemite  Park,  Jepson  8572;  Bierstadt  Peak,  Davy  3226;  Donner  Pass, 
Heller  7011;  high  peaks  near  Sierra  Valley,  Lemnwn;  Placer  Co.,  Carpenter;  South  YoUo 
BoUy,  Jepson;  mts.  north  of  Clear  Lake,  Mackie. 

Ref. — Eriogonum  lobbii  T.  &  G.  Proc.  Am.  Acad.  8:  162  (1S70),  based  on  Lohb  190 
(probably  northern  Sierra  Nevada),  Torrey  (mts.  near  Donner  Pass),  and  Streteh  (near 
Virginia  City,  Nov.). 

59.  E.  pyrolaefolium  Hook.  Peduncles  scape-like,  glalu'ous.  2  to  3i/_>  inches 
high,  arising  from  a  densely  leafy  caudex;  leaves  roundi.sh  or  oval,  thick, 
glabrous,  4  to  12  lines  long,  abruptl.v  petioled,  the  petioles  villous ;  \imbels 
small,  bearing  1  to  3  involucres  on  short  (1  or  2  lines  long)  rays  or  quite 
capitate;  bracts  2,  linear  or  spatulate,  elongated;  calyx  red,  not  attenuate 
at  base,  1%  to  2  lines  long,  somewhat  glandular  inside,  hairy  at  base  outside 
and  on  midribs  half-way  up  segments;  filaments  glal>rous;  upper  part  of  ovary 
densely  hairy. 

High  northern  peaks ;     ]\It.  Lassen ;  Mt.  Shasta.     North  to  ilt.  Rainier. 
Ref. — Eriogonum  pyrolaefolium  Hook.  Jour.  Bot.  &  Kew   Misc.  5:   395,  pi.   10    (1853), 
type  loc.  Mt.  Shasta,  Jeffrey. 
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60.  E.  latens  Jepson  n.  sp.  Peduncles  naked,  8  to  12  inches  high  from 
the  short  leafy  branches  of  a  woody  caudex ;  leaves  roundish,  or  somewhat 
deltoid-ovate,  acutish,  short  pilose,  7  to  12  lines  long,  abruptly  or  cuneately 
narrowed  at  base  to  a  margined  petiole  half  to  as  long  as  the  blade ;  involucres 
congested  in  a  terminal  head,  membranous,  campanulate,  3  to  4  lines  long, 
with  short  broad  sparsely  hairy  lobes;  calyx  white,  its  base  appressed  hairy, 
the  inner  segments  narrower  than  the  outer;  lower  third  of  filaments  pubes- 
cent.—  (Caulis  brevissimus  caespitosus  ramosus,  pedunculo  nudo  8-12  polli- 
cario ;  folia  lin.  7-12  longa  approximata  orbiculata  vel  delto-ovata  acutiuseula 
utrinque  breve  pilosa  ad  basin  in  petiolum  marginatum  abrupte  euneateve 
augustatum ;  involucra  ad  apicem  peduneuli  capitata  membranacea  campanu- 
lata  lin.  3-4  longa,  lobis  brevibus  latisque;  calyx  albus  extus  basi  hirsuto- 
appressus,  segmentis  interioribus  quam  exterioribus  angustioribus.) 

Desert  slopes  in  Inyo  Co. :     Timosea  Peak,  Jepson  5082,  6500  ft.  alt. 

61.  E.  ursinum  Wats.  Peduncles  scape-like  from  a  branching  woody 
leafy  crown  or  mat,  4  to  12  inches  high,  these  and  the  umbels  villous- 
tomentulose;  leaves  ovate,  )nostly  acute,  cordate  at  base,  varying  to  cuneate, 
white-tomentose  beneath,  glabrate  and  greener  above,  4  to  8  lines  long,  the 
petiole  half  to  as  long;  umbel  compound,  sometimes  simple,  3  to  10-rayed 
or  reduced  to  a  head-like  cluster ;  bracts  obovate  to  subfiliform,  subtending 
the  umbel  and  secondary  umbels,  usually  also  with  a  whorl  at  or  near  the 
middle  of  the  rays  or  secondary  rays;  involucres  campanulate-funnelform, 
large  (3  to  3iA  lines  high),  thin,  hairy-pubescent  outside,  shortly  and  sharply 
toothed ;  calyx  yellow  or  white,  glabrous,  abruptly  campanulate  above  the 
stipe-like  base,  2  to  3  lines  long;  filaments  copiously  woolly,  the  wool  filling 
the  base  of  the  calyx. 

High  montane,  northern  Sierra  Nevada  and  North  Coast  Ranges.  5000  to 
8000  feet. 

Locs. — Near  Summit  Station,  Sonne;  Sierra  Co.,  Eva  Kennedy;  Cisco,  Harriet  Walker; 
Indian  and  American  valleys,  Lemmon;  Mt.  Lassen,  Jep.toii  4103;  Morgan,  Hall  4'  Babcock 
440.5 ;  Snow  Mt.,  Lake  Co.,  Brandegee. 

Ref. — Eriogonum  uksinum  Wats.  Proe.  Am.  Acad.  10:  347  (1875).  type  loc.  PUimas  Co. 
(Long  and  Bear  valleys),  Mrs.  M.  E.  P.  Ames,  Lemmon. 

62.  E.  incanum  T.  &  G.  Peduncles  stout,  tomentulose,  1  to  3VL'  inches 
high,  arising  from  a  matted  densely  leafy  crown ;  leaves  white-tomentose, 
oblong  to  ovate  or  obovate.  the  edges  often  disposed  to  be  revolute,  3  to  6 
lines  long,  mostly  short-petioled ;  umbels  with  4  or  5  rays  2  to  6  lines  long 
or  reduced  to  a  small  dense  head;  bracts  few,  linear;  calyx  yellow,  often 
red,  glabrous,  1  to  2  lines  long,  narrowed  to  a  .short  stipe-like  base ;  fila- 
ments sparingly  hair.y  at  base. 

Gravelly  .slopes  and  peaks,  high  Sierra  Nevada,  7000  to  12,000  feet. 

Locs. — Farewell  Gap,  Fiirpus  1.572;  Mt.  Wbitney,  Jepson  1076:  Bullfrog  Lake.  Jepson 
844;  Mt.  Goddard,  Hall  #  Chandler  696;  El  Capitan,  Jepson  4364,  4365;  Clouds  Rest,  Vreic ; 
Mt.  Lyell.  Hall  4-  Bahcock  3594,  Jepson  3327,  3328;  Macomb  Ridge,  Jep.ion  4563,  4564; 
Tower' Peak,  Jepson  4547;  Mt.  Ralston,  Hall  4-  Chandler  4669. 

Refs. — Eriogonum  incanum  T.  &  G.  Proe.  Am.  Acad.  S:  161  (1870).  based  on  Sierra 
Nevada  specimens,  Brewer  (upper  Tuolumne  River),  Torrey,  Bolander.  E.  rosidatutn  Small, 
Bull.  Torr.  Club,  25:  46  (1898),  type  loc.  Mineral  King,  Coville  4-  Funston  1549,  "filaments 
glabrous. ' ' 

63.  E.  marifoUum  T.  &  G.  Peduncles  scape-like,  slender,  3  to  12  inches 
high,  arising  from  a  loosely  branched  leafy  base;  leaves  oval  or  ovate,  white- 
woolly  or  commonly  glabrate  above,  3  to  8  lines  long,  the  petioles  mostly  as 
long  or  longer;  umbels  with  3  to  6  rays  %  to  21/0  inches  long,  the  central 
involucre  sessile,  or  the  umbel  sometimes  reduced  to  a  small  head ;  flowers 
often  more  or  less  dioecious;  yellowish  (reddish  in  age),  glabrous,  1  to  1^^ 
lines  long. 
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IIig:her  Sierra  Nevada.  Perhaps  only  a  variety  of  the  preeediug;  dit¥ers 
only  in  its  looser  growth  and  larger  umbels. 

Loes. — Tildcu  Canon,  Yosemite  Park,  Jtpxon  4.')43 ;  Silver  Lake,  Hansen  12(U  ;  Summit, 
Nevada  Co.,  Jepson;  Donner  Pass,  Hclhr  7014;  MLMlicine  Lake  Mts.,  Siskiyou  Co.,  M.  S. 
Baler;  Mt.  Shasta,  Jepson. 

Eefs. — Eriogon'UM  marifolium  T.  &  6.  Proc.  Am.  Acad.  8:  161  (1870),  based  on  Lobb 
192  (probably  northern  Sien-a  Nevada),  Brewer  (Mt.  Sliasta),  and  Torrcy  (Donner  Pass).  E. 
polijpodum  Small,  Bull.  Torr.  Club,  25:  4(i  (1S98),  type  loc.  Long  Meadow,  Tulare  Co.,  I'ohner 
204,  lilamcnts  glabrous;   Merriam,  N.  Am.  Fauna,  16:   143    (1899). 

64.  E.  kelloggii  Gray.  Pedxiiieles  rising  from  a  loose  mat,  seape-like, 
slender,  2  to  4  inches  high,  naked  save  for  whorl  of  3  leaf-like  hraets  at  the 
middle;  mat  consisting  of  branching  stolon-like  woody  stems  with  the  leaves 
in  rosettes  on  the  ends  of  short  branchlets;  herbage  tomentulose  throughout 
or  the  leaves  glabrate  above;  leaves  oblanceolate  or  narrowly  obovate,  nar- 
rowed to  a  short  petiole,  2  to  5  lines  long;  involucre  solitary,  turbinate,  2  to 
21/2  lines  long,  with  erect  teeth ;  calyx  whitish  or  pinkish,  glabrous,  stipe-like 
at  base,  3  to  4i^o  lines  long,  its  segments  obovate,  rounded  at  apex;  filaments 
pilose  below  middle. 

Red  Mt..  ^Mendocino  Co..  Eastwood,  not  otherwise  known.  Remarkably 
similar  in  all  details  of  habit  to  the  monocephalous  forms  of  E.  umbellatum. 

Refs. — Eriooonum  kelloggii  Gray,  Proc.  Am.  Acad.  8:  293  (1870),  type  loe.  Bed  Mt., 
Kellogg.    E.  caespitosinn  var.  kelloggii  Jones,  Contrib.  11:  7  (1903). 

65.  E.  alpinum  Eiigclm.  White-lanate  dwarf.  1VL>  inches  high,  the  scape- 
like stems  with  a  whorl  of  bracts  at  the  middle  and  ending  in  a  single  in- 
volucre; leaves  roundish,  5  to  7  lines  broad;  involucre  turbinate.  3  lines 
long,  with  minute  teeth ;  calyx  yellow,  glabrous,  li  o  to  2  lines  long,  the  stipe- 
like base  short,  the  segments  obovate,  obtuse ;  filaments  slightly  pubescent 
at  base. 

Mt.  Eddy.  Siskiyou  Co.,  8700  feet.  Copdaiid. 

Eefs. — Eriogonum  alpisiim  Eugclm.  Bot.  Gaz.  7:  6  (1882),  type  loc.  Scott  Mts.,  Geo. 
Engelmann.  E.  copelandi  Greene  in  hb.  E.  alpinum  and  E.  copclandi  are  "in  my  opinion 
undoubtedly  eonspecific.  The  only  diflference  is  that  the  Engelmann  specimen  has  slightly 
larger  leaves  but  the  inflorescence  characters  are  identical.'' — J.  M.  Greenman,  Mo.  Bot.  Gard. 
in  litt. 

CHENOPODIACEAE.  Saltbush  Family. 
Herbs  or  .shrulis,  mostly  salt-loving,  very  often  succulent  or  scurfy,  with 
alternate  or  rarely  opposite  leaves,  or  leatless.  Flowers  small  (1  or  2  lines 
long),  perfect  or  unisexual  with  an  herbaceous  calyx  of  5  or  fewer  sepals, 
or  in  the  pistillate  Hower  the  calyx  sometimes  absent.  Stamens  as  many  as 
the  sepals  and  opposite  them,  or  fewer,  distinct  or  slightly  united  at  base. 
Ovary  superior,  1-celled,  containing  a  single  ovule,  becoming  in  fruit  an 
achene  or  utricle.  Styles  or  stigmas  2  or  3.  Embryo  curved ;  endosperm 
copious  or  sometimes  wanting.  Nitroi)hila  has  a  scarious  calyx  and  stamens 
not  distinct. — About  75  genera  and  550  species,  mostly  of  alkaline  deserts 
or  steppes,  and  occurring  all  over  the  earth. 

Bibliog. —  Moquin-Tandon,  A..  Memoires  sur  la  Famille  des  Chenopodees  (Ann.  Sci.  Nat. 
23:  274-32.5, — 1831);  Chenopodearum  Monographica  Enumeratio  (1840).  Watson,  S.,  Rev. 
N.  Am.  Chenopodiaeeae  (Proc.  Am.  Acad.  9:  81-126,-1874).  Collins,  G.  N.,  Seeds  of  Com- 
mercial Salt-bushes  (U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  27, — 1901,  with  eight  plates  of  excellent 
figures).  Loughridge  and  Davy,  Gooselands  of  Glenn  and  Colusa  counties  (Univ.  Cal.  Agr. 
Exp.  Rep.  1898-1901,  pp.  21-33,-1902).  Nelson,  A..  Some  Chenopodiaeeae  (Bot.  Gaz.  34: 
355-364,-1902).  Kennedy,  P.  B.,  Saltbushes  (U.  S.  Dept.  Agr.  Farmer's  Bull.  108;  Div. 
Agros.  Bull.  22,  pp.  82-84,-1900).  Griffiths,  D.,  Ornamental  Value  of  Saltbushes  (U.  S.  Bur. 
PI.  Fnd.  Circ.  69,-1910).  Jones,  M.  E.,  [Notes  on]  Chenopodiaeeae  (Contrib.  11:  18-22,— 
1903). 
Embryo  annular  or  curved,  embracing  or  surrounding  the  central  endosperm,  or  fohlcd  and  the 

endosperm  lacking. 
Stems   with   foliaceous   leaves. 

Leaves  opposite,   united   at   base 1.      Nitrophila. 
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Leaves  alternate,  sometimes  the  lowest  opposite,  but  never  united  at  base. 
Calyx  not  horizontally  winged,  leaves  plane   (except  no.  9). 
Flowers  perfect,  all  of  one  kind. 
Calyx  3  to  5-parted  or  -toothed. 

Stamen   1;    flowers    axillary    and    solitary 2.      Apiianisma. 

Stamens  5    (or   4)  ;    flowers   in   clusters. 

Calyx  with  a  fleshy  disk  at  base,  the  ovary  partly  sunk  in  it.  .  . 

.'i.    Beta. 
Calyx   without  disk. 

Calyx  5    (or  4)-partc'd,   lierbaeeous  or  fleshy   in   fruit 

4.      ClIF.NOPOWUM. 

Calyx  saccate,  3  to  5-toothed,  dry  in  fruit.  .  .5.     RouBiEVA. 

Calyx  of  1  sepal";   stamen   1 fi.     MONOLEPIS. 

Flowers  unisexual,  of  2   kinds,  the  staniinate  with  calyx,  the  pistillate  with- 
out calyx  anil  enclosed  by  2  appressed  bracts. 
Fruits   not   hairy;    leaves   not   rcvolute. 

Bracts   distinct   or   more   or   loss   united,   the   margins   never   wliolly 
united,  at  least  jiartly  free,  the  sides  smooth  or  muricate.  .  . 

7.     Atriplex. 
Bracts  wholly  united   into   an   orbicular  strongly  flattened  sac   with 

a  pin-hole  orifice  at  apex 8.     Grayia. 

Fruits  densely  white-hairy;   leaves  linear,  revolute 9.     Euroti.i. 

Calyx   in  fruit  surrounded  by  a  5-lobed  wing 10.     Kochia. 

Stems  with  the  leaves  reduced  to  nu're  scales ;   flowers  perfect ;  stems  fleshy,  jointed. 

Shrubs ;    scales   alternate 11.      Spirostachys. 

Herbs ;    scales   opposite 12.      Salicornia. 

Embryo   spirally   coiled,   the   endosperm   lateral   or    none. 
Leaves  more  or  less  fleshy,  soft. 

Flowers  unisexual,   the  staniinate   in   .a  catkin-like   s]iike,   tlie   pistillate  axilhiry 

13.     Sarcob.\tu.s. 

Flowers  perfect  and  pistillate,  in  axillary  clusters 14.     Suaed.\. 

Leaves  dry,  rigid  or  spiny ;   flowers  perfect 15.     Sal.sol.\. 

1.  NITROPHILA  Wats. 

A  low  peronnial  g:labrons  herb  with  fleshy  opposite  amplexicaiil  leaves  and 
axillary  perfect  flowers.  Sepals  5  (rarel.y  fi  or  7),  ehartaceoiis,  imbricated; 
concave  and  carinate.  Stamens  5,  united  at  base  into  a  narrow  yi>llowisli 
disk.  Style  longer  than  the  subglobose  ovary;  stigmas  2.  Acheue  beaked 
by  the  persistent  style,  included  within  the  connivent  sepals. — One  species. 
(Greek  nitron,  carbonate  of  soda,  and  pliilos,  fond  of,  these  plants  loving 
alkaline  soils.) 

1.  N.  occidentalis  Wats.  Stems  decumbent,  ojipositely  branching,  4  to 
14  inches  long,  from  a  deep-seated  thick  taproot;  leaves  linear,  sessile,  i/L'  t*! 
1  inch  long,  the  floral  mostly  3  to  6  lines  long,  triangitlar  in  cro-ss-seetion, 
nuieronate;  flowers  solitary  in  the  axils  and  bibracteate,  or  often  2  or  3  with 
the  central  one  frequently  bractless  and  the  lateral  shortly  pedieelled ;  sepals 
pinkish  or  whitish. 

^foist  alkaline  soils,  often  on  the  black  alkali;  Sacramento  Valley  south 
through  Die  San  Joaquin  Valley  to  Scuithern  and  Lower  California;  desert 
side  of  the  Si(>rra  Nevada.     Nevada;  Oregon. 

Locs. — Shasta  Valley,  Butler  1S49;  Solano  Co.,  San  .Toaquin  Co.,  Jep.toi} ;  Goshen,  K.  Brande- 
fjce,  Jcpson  2652;  Antelope  Valley,  Davi/  2249;  San  Bernardino,  Pari.ih ;  Studebaker,  Los 
Angeles  Co.,  Branninn  339;  Owens  Lake,  Jepson  .'5097;  Lassen  Co.,  Davy  3326. 

Refs. — Nitropuu.a  occidentalis  Wats.  Bot.  King,  297  (1871),  the  type  spnis.  from  tlie 
Pacific  Coast.  Banalia  occidentidis  Moq.  DC.  I'rodr.  13=:  279  (1849),  tvpe  from  Orrgon, 
Nuttid}. 

2.  APHANISMA  Nutt. 

Annual  with  alternate  sessile  en1ir(>  leaves.  Flowers  minute,  perfect,  with- 
out bracts,  axillary,  solitary.  Calyx  3  or  4-cleft,  without  appendages.  Stamen 
1.  Ovary  depressed,  the  short  style  2  or  3-cleft.  Achene  depressed-globose, 
indurated,   somewhat   5-angled,   subtended    at   base   by   tlie   closely   appressed 
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dry  calyx.  Embryo  annular,  surroniidiny  the  copious  endosperm. — One 
species.     (Greek  aphanes,  inconspicuous.) 

1.  A.  blitoides  Nutt.  Branclied  at  the  base  with  slender  ascending  stems, 
1/^  to  2  feet  high ;  leaves  ovate,  acuminate,  cordate  or  truncate  at  the  sessile 
base,  %  to  2  inches  long,  or  the  lowest  lanceolate  and  long-petioled ;  achene 
%  lice  broad. 

Del  Mar;  San  Diego;  Carrizo  Creek.     Santa  Bar})ara  Island. 

Refs. — .\PHAX1SMA  BLITOIDES  Xutt. ;  Moq.  in  DC.  Proilr.  13=:  54  (1S49),  type  loc.  San 
Diego,  Ntitlall. 

3.     BETA  L. 

Robust  glabrous  biennial  herbs  with  large  fleshy  roots.  Leaves  alternate, 
large,  long-petioled,  the  floral  reduced  and  subsessilc.  Flowers  perfect, 
greenish  white,  in  sessile  axillary  clusters ;  clusters  2  or  3-flowcred,  disposed 
in  panicled  spikes,  the  flowers  cohering  in  fruit  by  the  enlarged  bases  of  the 
calyx.  Calyx  5-parted,  its  lobes  costate  dorsally,  in  fruit  indurated  and  clos- 
ing over  the  achene.  Stamens  5,  perigynous;  filaments  frequently  connate  at 
base.  Ovary  sunk  in  the  succulent  base  of  the  calyx;  styles  2  or  3,  .short, 
stigmatose  on  the  inside.  Achene  adnate  to  the  calyx-base.  Embryo  annu- 
lar.— About  12  Old  World  species.  (Perhaps  Celtic  bett,  red,  on  account  of 
the  color  of  the  root.) 

1.  B.  vulgaris  L.  Beet.  Stems  stout,  2  to  6  feet  high,  paniculately 
branclied  above;  root  conical;  lower  leaves  4  to  10  inches  long,  oblong  or 
ovate,  undulate,  the  upper  smaller,  ovate-lanceolate. 

Naturalized  in  marshes  from  gardens:  Petaluma;  Alvarado;  Monterey; 
San  Bernardino.    June. 

Refs. — Beta  vulgaris  L.  Sp.  PI.  222  (1753),  type  European;  Jepson,  Fl.  W.  Mid.  Cal.  175 
(1001). 

4.     CHENOPODIUM  L.     Goosefoot.     Pigweed. 

Annual  or  perennial  herbs,  frequently  white-meal.v  or  glandular,  with  alter- 
nate petioled  leaves.  Flowers  perfect,  greenish,  bractless  and  sessile,  clustered, 
the  clusters  commonly  in  simple  or  panicled  spikes.  Cal.vx  5  (or  3  to  4) 
-parted,  persistent  and  usuallj'  enclosing  the  sceil-like  achene,  rarel.y  reduced 
to  a  single  sepal.  Stamens  5  or  fewer.  Ovary  depressed;  styles  2,  rarely  3 
or  4,  slender.  Achene  with  membranous  pericarp  closely  investing  the  seed. 
Embryo  annular,  sometimes  incompletely  so. — About  60  species,  temperate 
zones.  (Greek  chen,  goose,  and  pons,  foot,  on  account  of  the  shape  of  the 
leaves. ) 

Fruiting  calyx  dry. 

Annual;   calyx  deeply  parted  into  lobes  or  segments. 
Finely  mealy,  at  least  not  pubescent   or  glandular. 
Acbcne   with    pericarp    closely    persistent    on   seed. 

Erect,    herbage   light   green 1.      C.    album. 

Diffu.«e,  herbage  dark  green 2.     C.  inurale. 

Achene  with   pericarp   separating  readily-from  seed 3.     C.   fremontii. 

Glandular-pubescent    and    aromatic,    but    not    mealy. 
Flower-clusters  spicate   or  paniculate. 

Leaves  slender-petioled ;  achene  imperfectly  enclosed  by  calyx;  spikes  cymose- 

diverging,  leafless   4.     C.  botrys. 

Leaves  slightly  petioled;  achene  perfectly  enclosed  by  calyx. 

Spikes  dense,  leafy   5.     C.  ambrosioides. 

Spikes  more   elongated,   leafless 6.      C.   anthelminticum. 

Flower-clusters  all   axillary 7.      C.   carinatum. 

Perennial;    calyx   merely    toothed    or   cleft,   more    distinctly    sj-nsepalous ;    spike   terminal, 

leafy  only  below ;  achene  exserted 8.     C.  calif ornicum. 

Fruiting  calyx  fleshy,  often  reddish;   annual. 

Calyx  deciduous      9.     C.   rubrum. 

Calyx  persistent,  the  clusters  red  and  berr\'-like 10.     C.  capilatnm. 

1.  C.  album  L.  Pigweed.  White  Goosefoot.  Erect,  2  to  4  feet  high, 
usually-  paniculately   branched ;  herbage  more  or  less  light   green   or  white- 
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mealy;  leaves  rhombic-ovate,  sirmate-deiitate  below  or  about  the  middle,  the 
upporniost  varying  to  lanceolate  and  subentire,  1  to  2  inches  long,  whiter 
beneath  than  above;  flowers  densely  clustered  in  close  spikes,  tlie  panicle 
strict  and  close  or  somewhat  spreading;  calyx  about  %  line  wide  in  fruit,  the 
lobes  strongly  earinate. 

Common  European  weed  in  half-cviltivated  lands.  July-Oct.  Also  called 
Lambs  Quarters ;  the  herbage  makes  excellent  boiled  greens  when  taken 
young.  Var.  viride  Moq.  Leaves  bright  green  on  both  sides  or  only  slightly 
mealy  beneath ;  inflorescence  less  dense. — Widely  distributed  but  not  as  com- 
mon as  the  species. 

Refs. — C'HENOPomuM  album  L.  Sp.  PI.  219  (1753),  type  European;  Jepson,  Fl.  W.  Mid. 
Cal.  175  (1901).     Var.  viride  Moq.  in  DC.  Prodr.  13=:   71   (1849). 

C.  VULVARIA  L.  Sp.  PI.  220  (1753).  Diffuse,  mealy,  very  ill-scented;  leaves  deltoid-ovate, 
entire;  sepals  not  earinate. — European  weed;  Sacramento  ace.  Greene,  Fl.  Fr.  165. 

C.  GLAUCUM  L.  Sp.  PI.  220  (1753).  Prostrate  or  spreading,  glaucous-mealy;  leaves  oblong, 
rather  coarsely  3  or  4-tootlied  on  each  side,  5  to  10  lines  long,  white  below,  green  above; 
flower-clusters  in  leafless  axillary  spikes. — European  weed,  widely  naturalized  in  U.  S. ;  Suisun 
Marshes  ace.  Greene,  Fl.  Fr.  167. 

2.  C.  murale  L.  Nettle-leap  Goosepoot.  Rather  stout  and  succulent, 
the  loose  branches  decumbent  and  ascending,  8  to  15  inches  long;  herbage 
dark  green,  the  growing  parts  very  finely  mealy;  leaves  rhombic-ovate,  ir- 
regularly and  sharply  toothed  above  the  base,  1  to  1%  inches  long;  flowers 
in  rather  dense  axillary  or  terminal  spicate  panicles ;  panicles  leafless,  or  nearly 
so,  often  very  small ;  fruiting  calyx  closed ;  achene  acutely  margined. 

Naturalized  from  Europe ;  a  common  weed  in  old  yards  and  waste  places, 
flowering  through  the  winter. 

Refs. — Chenopodium  murale  L.  Sp.  PI.  219  (1753),  type  European. 

3.  C.  fremontii  Wats.  Erect,  slender,  branching,  i/o  to  2  feet  high ;  white- 
mealy  to  light  green;  leaves  triangular-hastate,  mostly  entire,  truncate  or 
broadly  cuneate  at  base,  5  to  7  lines  long,  on  slender  petioles  half  to  as  long, 
the  lowest  1  to  2  inches  long,  the  upper  narrower  and  reduced ;  flower-clusters 
in  slender  spikes  of  the  open  panicle;  sepals  strongly  earinate,  nearly  enclos- 
ing the  achene. 

Panamint  Mts.  ace.  Coville;  east  to  the  Rocky  Mts.  and  north  to  Oregon. 

Refs. — Chenopodium  fremontii  Wats.  Bot.  King,  287  (1871),  type  loc.  North  Platte 
River,  Fremont;  Gov.  Contrib.  U.  S.  Nat.  Herb.  4:  179  (1893),  5:  95  (1897). 

C.  LEPTOPHYLLUM  Nutt. ;  Moq.  in  DC.  Prodr.  13-':  71  (1849).  Near  C.  fremontii;  densely 
mealy  or  the  leaves  becoming  green  above;  leaves  linear,  entire,  acute,  %  to  1%  inches  long. — 
Great  Basin ;  to  be  expected  on  our  eastern  border ;  Lang,  Los  Angeles  Co.  ace.  Parish,  Bot. 
Gaz.  38:  460,  but  not  reported  since  and  perhaps  an  ephemeral  introduction. 

4.  C.  botrys  L.  Jerusalem  Oak.  Erect,  often  widely  branching,  i/.  to 
2  feet  higli,  glandular  pubescent  and  viscid  throughout ;  leaves  slender- 
petioled,  ovate  to  oblong,  %  to  1^/4  inches  long,  obtuse,  truncate  or  cuneate  at 
base,  sinuately  pinnatifid  and  the  lobes  usually  toothed ;  spikes  cymose,  diverg- 
ing, leafless;  calyx  not  completely  enclosing  the  achene. 

Waste  places  near  dwellings  and   in   flood  stream  beds;  naturalized  from 
Europe  and  widely  distributed  but  not  common.     July-Sept. 
Ref. — CnE.\o!'Oi>irM  botrys  L.  Sp.  PI.  219  (1753),  type  European. 

5.  C.  ambrosioides  L.  Mexican  Tea.  Erect,  2  to  3Y_>  feet  high,  usually 
stout  and  branched ;  herbage  glabrous,  scarcely  glandular,  when  young  some- 
times tomentose-pubescent;  leaves  slightly  petioled,  oblong  or  lanceolate,  2 
to  5  inches  long,  repand-toothcd  or  nearly  entire,  the  upper  tapering  to  both 
ends;  flowers  in  dense  axillary  clusters  upon  the  branches,  forming  a  leafy 
spike;  calyx-lobes  obtuse,  appressed,  slightly  earinate,  completely  enclosing 
th(>  achene;  styles  3,  sometimes  4;  pericarj)  deciduous;  seed  smooth  and  shin- 
ing, reddish,  obtusely  margined. 
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Coiuinon  near  salt  marshes  and  alnuulant  aloni?  interior  streams;  natu- 
ralized from  tropical  America ;  mostly  autumnal.  Great  Valley  and  Coast 
Ranges  to  Southern  California. 

Ref. — ('HKNiiPoi>irM  .\.\IBR0SI0IDES  L.  Sp.  PI.  219   (175.3),  type  loc.  Mexico. 

6.  C.  anthelminticum  L.  Wormseed.  Very  close  to  the  preceding;  some- 
times biennial  or  perennial;  herbage  light  green,  glandular-puberulent  and 
highly  aromatic ;  leaves  sinuate-serrate  or  the  lower  sometimes  laeiniate- 
pinnatifid,  %  to  3  inches  long;  inflorescence  a  terminal  mostly  leafless  panicle 
of  dense  but  elongated  slender  spikes;  sepals  not  carinate. 

Not  so  common  as  the  last,  but  appearing  to  hybridize  with  it.  Naturalized 
from  tropical  America.     Coast  Ranges  and  Sacramento  Valley. 

Ref. — Chen'opodium  .wthelminticum  L.  Sp.  PI.  220   (17.53),  type  loc.  Pennsylvania. 

7.  C.  carinatum  R.  Br.  Stems  several  from  the  base,  ascending  or  de- 
cumbent, 5  to  13  inches  long;  herbage  puberulent,  the  under  side  of  the  leaves 
with  minute  resin-globules;  leaves  ovate,  sinuate-erenate,  3  to  6  lines  long, 
on  slender  petioles  y^  to  as  long;  flowers  small,  the  clusters  in  all  the  axils; 
stamen  usually  1. 

Naturalized  from  Australia.     lone  ;  Jackson  ;  etc. 

Ref. — (iHE.voPODiiiM  CARINATUM  R.  Br.  Prod.  407   (ISIO),  type  loc.  Australia. 

8.  C.  californicum  Wats.  Soap  Plant.  Stout,  erect  or  decumbent  at  base, 
li/o  to  2\'2  feet  high  from  a  very  large  carrot-like  root;  herbage  green,  scarcely 
at  all  mealy;  leaves  broadly  triangular,  truncate  or  cordate  at  base,  or  sub- 
hastate,  sharply  and  unequally  sinuate-dentate,  II/2  to  SVii  inches  long;  flowers 
in  dense  clusters  in  a  terminal  spike,  leafless  or  leafy  at  the  very  base ;  calyx 
campanulate,  barely  exceeding  1  line ;  achene  with  persistent  pericarp,  sub- 
globose  or  somewhat  compressed,  exserted,  %  to  1  line  broad;  embryo  com- 
pletely annular. 

Stream  lieds  and  moist  slopes  or  swales  in  open  foothills:  Coast  Ranges; 
Sierra  Nevada  foothills;  south  to  San  Diego  Co.  Apr. -May.  The  root  is  grated 
on  a  rock  by  the  native  tribes  and  used  as  a  soap. 

Locs. — Marysville  Buttes,  Jcpson:  Napa  Co.,  Jcpson  ;  Marin  Co.,  Jepson;  Antioch,  Chessnut 
4'  Drew;  Berkeley,  Jepson;  Pacific  Grove,  Tidestrom;  San  Luis  Obispo,  Eoadhouse ;  Antelope 
Valley,  Davy  2270;  San  Bernanlino,  Parish  4.379;  Cajon  Pass,  north  slope,  Hall  G215;  Menifee, 
Alice  King. 

Refs. — Chenopodutm  californicum  Wats.  Bot.  Cal.  2:  48  (1880);  Blocbman,  Erythea,  2: 
10  (1894)  ;  Jepson,  Fl.  W.  Mid.  Cal.  177  (1901).  BUtnm  californicum  Wats.  Proc.  Am.  Acad. 
9:   101   (1S74').  typo  from  California. 

9.  C.  rubrum  L.  Red  Goosefoot.  Stem  angled,  erect,  1  to  2  feet  high  ;  herb- 
age green  or  nearly  so;  leaves  lanceolate-oblong  to  broadly  ovate,  coarsely 
sinuate,  1  to  2  inches  long;  flowers  numerous  in  dense  short  axillary  spikes; 
calyx-lobes  2  to  4,  rather  fleshy;  stamens  1  or  2 ;  achene  shining,  the  margin 
acute. 

Sparingly  naturalized  from  Europe,  in  low  and  marshy  lands:  Lower 
Sacramento  River;  Alvarado  jMarshes;  Nigger  Slough  and  Hallona.  Los 
Angeles  Co.     Sept. 

Ref. — Chen-opoiium  rubrum  L.  Sp.  PI.  218   (17.i3),  type  European. 

10.  C.  capitatum  Asch.  Strawberry  Elite.  Branched  at  base  with  erect 
or  ascending  stems  5  to  15  inches  high ;  leaves  hastate-triangular  or  -lanceolate, 
irregularly  toothed  or  nearly  entire,  %  to  2  inches  long,  on  margined  petioles 
1/2  to  as  long ;  flower  clusters  large,  in  interrupted  spikes,  leafy  below ;  stamens 
1  to  5 ;  calyx  berry-like  in  fruit. 

Sierra  Co.,  ace.  Bot.  Cal.;  Sisson,  Jejjson.  North  to  Alaska,  east  to  the 
Atlantic. 

Refs. — Chenofodium  capitatum  Asch.  Fl.  Brandenli.  572  (18(54).  lilHum  eapilatum  L. 
Sp.  PI.  4   (1753),  type  European. 

Jepson,  PI.  Cal.  vol.  1,  pp.  369-432.  31  Dec.  1913. 
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5.     ROUBIEVA  Moq. 

Heavy-soented  herb,  with  prostrate  branches.  Leaves  alternate,  deeply  pin- 
natifid  Flowers  minute,  perfect  or  pistillate,  solitary  or  2  or  3  together  in 
the  axis;  calyx  deeply  bowl-shaped,  3  to  5-toothed,  becoming  saccate  and 
contracted  at  the  top,  enclosing  the  fruit.  Stamens  5,  included  Ovary  glan- 
<lular  at  the  top ;  styles  3,  somewhat  lateral,  esserted.  Pericarp  of  the  aclene 
membranous,  glandular-dotted,  thin  and  deciduous;  seed  lenticular-  embryo 
annular.-One  species.  South  America.    (G.  J.  Koubieu,  French  botanist  )  " 

1.  R.  multifida  Jloq.  Branches  1  to  2  feet  long;  leaves  V.  to  IV,  inches 
Jong;  calyx  m  truit  obovate,  very  conspicuously  reticulate-veined 

Native  of  Peru;  abundant  on  the  San  Francisco  sand  hills,  and  in  waste 
places  eastward  to  the  Great  Valley. 

Refs.—RouBiEv.^  MULTiFiD.^  Moq.  .\nn.  Sc.  Nat.  ser.  2,  1  ■  "93  t  10  fis?  b  nR^4^ 
Chenopodium  mtiUifidum  L.  Sp.  P].  22i^   (IT.'^S).  '  '    ^'         (l'*'^'*). 

6.  MONOLEPIS  Schrad. 
Low  annuals  with  alternate  fleshy  leaves.  Flowers  polygamous,  clustered 
m  the^  upper  axils.  Sepal  1,  entire,  bract-like,  persi.stent.  Stamen  L  Stvles 
-.filiform.  Aehene  with  thin  pericarp.  Embryo  annular  around  copious 
endosperm.-Species  3;  western  North  America.  (Greek  monos,  one  and 
lepis,  scale,  referring  to  the  solitary  sepal.) 

Pericarp  minutely  pitted,   adherent   to   the"  seed 1       m    nuttnllhuin 

Pericarp  m.nutely  papillose,   separating   from   the   seed '.'.L'.     M.  spatlmlata 

1.  M.  nuttalliana  Greene.  Pale  green,  branched  at  the  base,  the  many 
stems  o  to  10  niches  high;  leaves  linear  or  lanceolate  with  a  salient  tooth  on 
each  side  near  the  middle,  i/,  to  1  (or  li/o)  inches  long,  shortly  petioled  or  the 
lower  petioles  elongated;  flower  clusters  dense,  often  reddish;  sepal  fleshy 
line  broad  '"''''^   exceeding  the   aehene;   pericarp   minutely  pitted,    i/^ 

Alkaline  soil,  occasional  but  widely  distributed :  Southern  California  to 
the  Sacramento  \  alley  and  northern  Sierra  Nevada;  east  to  the  Great  Plains 
Apr.-May. 

Rakt°on'^^H*4fi-T''n^'''''^T^,,°"  Sif  ^l^Jo'  ^'^^  ^^'■'  ^^^^•''^  ^°-'  B'"'-''  *  ^''"ing;  Mt. 
Kalston,  Ha?;  46(8;  Donner  Lake,  Heller  6880;  Cisco,  E.  A.  Walker  1474;  Alpine  Co    Hansen  ■ 

VnlLf.^'  ^f  „E""f'i"'  Ca°on,  Davy  2000;  Menifee,  Ali^e  King;  Riverside  Hall  5750- 
Colorado  Desert,  Brandf^ee;  Capistrano,  .46r«ms  3267  »"J(ju, 

Mant^l~.^^°n8oo,''  ^^■rfl'"^'^^.  Greene  Fl.  Fr.  168  (1891).  BHtum  nuttallianum  R.  &  S. 
Mant.  1  bo  (1822).  B.  chenopodioides  Nutt.  Gen.  1:  4  (1818),  type  loc  arid  soils  near  the 
2l'l9"('lS80)"-    '^'""""''■'  '■''^'"'P''*'"'''^  Mo'I-  i"  I>C.  Prodr.  13^:  7o  (1849) -Wats!  Botcal 

2.  M  spathulata  Gray.  Habit  of  the  last ;  leaves  oblanceolate  or  spatulate, 
entire,  i/o  to  1  inch  long ;  sepal  rarely  exceeding  the  aehene 

Northern  Sierra  Nevada  from  Sierra  Co.  (ace.  Bot.  Cal.)  to  Leavitt  Meadow 
and  3Iono  Pass;  Panamint  Mts.  ace.  Goville. 

Refs^MoxoLEPis  sp.^THULATA  Gray,  Proc.  Am.  Acad.  7:  389  (1S6S)  tvpe  loc  Mono 
Pass;  Wats.  Bot.  Cal.  2:  49  (1880);  Coy.  Contrib.  U.  S.  Nat.  Herb.  4:  179  (1893). 

7.  ATRIPLEX  L.  Saltbush. 
Herbs  or  shrubs,  usually  mealy  or  scurfy  with  bran-like  scales.  Leaves  al- 
ternate or  opposite.  Flowers  monoecious  or  dioecious,  in  axillary  clusters 
or  m  simple  or  panicled  spikes;  staminate  flowers  with  a  regular  4  or  5-parted 
calyx,  the  pistillate  consisting  of  a  pistil  enclosed  between  a  pair  of  appressed 
fohaceous  bracts,  without  calyx.  Stigmas  2.  Bracts  either  free  or  united 
much  enlarged  in  fruit,  the  margin  usually  becoming  more  or  le,ss  expanded 
or  toliaceous  and  the  sides  thickened,  indurated,  muricate  or  variously  ap- 
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pendaged. About  125  species,  temperate  and  subtropic  regions  of  the  whole 

earth.    (The  ancient  Latin  name.) 

A.  Herbs;  monoecious. 
1.    Aiiiiuali;  inflorescence  variniis. 
Somewhat  succulent  and  mealy;  leaves  petioled,  tbe  lower  at  least  1  inch  long;  staminate  and 
pistillate  flowers  usually  mixed  in  same  cluster;  bracts  distinct  or  nearly  so,  ovate  to 
rhombic. 
Lower  leaves  opposite ;  flowers  in  naked  or  nearly  naked  spikes ;  mostly  coastal. 

Leaves  mostly  lanceolate;   fruiting  bracts  4  to  6  lines  long 1.     A.  imtula. 

Leaves  triangular-hastate  or  deltoid;    fruiting  bracts   IVo   to  2  lines  long 

2.  A.  ha.stata. 
Leaves  all   alternate;   interior  species. 

Leaves  triangular-ovate;  flowers  in  naked  spikes;   fruiting  bracts  1  line  long 

3.  A.  spicata. 
Leaves  rliomboidal-hastate;   flowers  in  axillary  clusters;   fruiting  bracts  3  to  4  Unes 

long   4-     ^-  pJ'yllostegia. 

Not  succulent,  commonly  whitish-scurfy;  bracts  more  or  less  united  and  indurated  and  nut-like 
in  fruit,  the  margins  partly  or  wholly  free,  the  sides  smooth,  toothed  or  appendaged. 
Staminate  and  pistillate  flowers  mixed  iia  axillary  clusters;  mostly  small  plants. 

Stems    w^oolly-pubescent,   the   branches    opposite    throughout    or   mostly   so;    prostrate 

plant ;  leaves  mostly  less  than  1%  lines  long 5.     A.  panshii. 

Stems  scurfy  or  glabrate  but  not  woolly,  the  branches  alternate,  at  least   above  the 
base;   leaves  small,  3  to  6   (or 'lO)   lines  long;   fruiting  bracts  Vj   to  2  lines 
broad. 
Decumbent  plants. 

Bracts  narrowly  margined  at  summit  with  3  to  5  small  herbaceous  teeth 

6.     A.  microcarpa. 

Bracts  narrowly  margined  and  dentate  all   around 7.     A.  saltonensis. 

Erect  or  ascending  plants. 

Fruiting  bracts  with  the  margin  toothed  above  the  entire  base. 

Leaves  cordate-ovate,    sessile 8.      ^-    cordulata. 

Leaves  oblong-lanceolate  to  ovate,  short  potiolate  or  mostly  sessile 

9.     A.  coroimta. 
Fruiting  bracts  circular,  with  a  toothed  margin  all  around.. in.     A.  elegans. 
Staminate  flowers  in  naked  moniliform  terminal  spikes,  the  pistillate  in  axillary  clusters; 
leaves  mostly  %  to  1  inch  long  or  less  (except  no.  13)  ;  commonly  tall  jilants. 
Plants  erect,  or  mostly  so,  2  to  3  feet  high. 

Leaves  oblanceolate  or  lanceolate;  fruiting  bracts  1  line  broad..  .11.     A.  cotdteri. 
Leaves  broadly  or  deltoid-ovate;   fruiting  bracts  2ij   to  3  lines  broad. 

Staminate  spikes  short,  dense  12.     A.  argentea. 

Staminate  spikes  elongated,  interrupted  13.    A.  expansa. 

Plants  decumbent;  fruiting  bracts  triangular 14.     A.  decumbens. 

3.     Perennials;  staminate  flowers  in  terminal  naked  spikes,  the  pistillate  in   axillary  cUisters. 
Interior  species  of  alkaline  flats ;  bracts  toothed ;  spikes  often  moniliform. 

Diffuse ;   leaves  mostly   sharply   dentate 15.     A.   Iracteosa. 

Erect  and  rather  rigid ;   leaves  entire IC     A.  fruticulosa. 

Seaboard  species;  bracts  entire;  spikes  usually  dense. 

Stems  prostrate,  wiry;  fruiting  bracts  membranous,  compressed 17.     A.  calif ornica. 

Stems  reclining,  stout;   fruiting  bracts  spongy,  globose IS.     A.  leucophijlla. 

B.     Shrubs,  or  at  least  suffrutescent;  dioecious. 
Fruiting  bracts  without  lateral  wings. 

Sides  of  fruiting  bracts  smooth,  the  margins  entire  or  with  very  low  teeth. 
Fruiting  bracts  large,  their  margins  free  and  more  or  less  divergent. 
Leaves  entire,  sessile  or  nearly  so;   fruiting  bracts  ovatish. 

Fruiting  bracts  3  to  5  lines  long;  leaves  not  cordate.  .  .  .19.    A.  confertifoUa. 

Fruiting  bracts  1  to  1%  lines  long;  leaves  cordate 20.     A.  parryi. 

Leaves  coarsely  toothed,  petioled;  fruiting  bracts  orbicular.  .21.     A.  hymenelytra. 
Fruiting  bracts   small,   their   margins   not   divergent. 

Branches  terete;  bracts  united  about  to  middle  or  above;  axes  of  spikes  filiform, 
pliable. 

Bracts  flattened,  obscurely  crenate;  desert 22.     A.  lentiformis. 

Bracts  convex,  entire;   coast 23.     A.  hreweri. 

Branches  striate-angled;  bracts  distinct  but  closely  compressed;   axes  of  spikes 

stouter,  rigid 24.    A.  torreyi. 

Sides  of  fruiting  bracts  crested  or  muricate,  the  margins  laciniate  or  toothed. 

Bracts  flattened,  united  about   Vs 25.     A.  polycarpa. 
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Bracts  thickish,  spougy,  uuited  nearly  to  apex 26.     A.  iiuttaUii. 

Fruiting  bracts  with  4  very  conspicuous  longitudinal  wings  or  crests. 

Wings  erest-like,  about  1  line  broad 27      A    linearis 

Wings  roundish,  3  to  5  lines  broad '.'.  .  .'.2S~  ' A.  tvnescens. 

Sect.  I.— Herbs  with  pistillate  and  staminate  flowers  on  the  same  plant;  annuals  (nos. 

1-14)  or  perennials  (nos.  15-18). 

1.  A.  patula  L.  Spear  Oraciie.  Stout  and  succuleut,  erect,  10  to  IS  inches 
high,  with  few  ascending  branches;  herbage  green,  only  the  growing  parts 
somewhat  mealy;  leaves  (the  lowest  often  opposite)  lanceolate  or  linear!  some- 
times with  hastate  base;  inflorescence  more  or  less  leafy  at  base;  fruitino- 
bracts  rhombic-  or  lance-ovate,  thick  and  subcoriaceotis,  united  at  base.  4  to 
6  lines  long,  entire  or  toothed,  the  sides  smooth  or  muricate. 

Common  in  salt  marslu>s  along  the  coast;  Southern  California  to  San  Fran- 
cisco Bay  and  north  to  British  Columbia.     Seacoasts  of  northern  hemisphere 
Refs.— Atbiplex  patui-a  L.  Sp.  PI.  1053  (1753)  ;  Greene,  Fl.  Fr.  169  (1891). 

2.  A.  hastata  L.  Pat-hen.  Rather  slender,  with  long  (1  to  2i/>  feet) 
ascending  branches;  herbage  mealy,  scarcely  succulent;  leaves  triangular- 
hastate  or  deltoid,  entire  or  sinuate-dentate,  1  to  2  inches  long,  often  as  broad 
or  broader,  on  petioles  3  or  4  lines  long;  flowers  in  dense  terminal  and  lateral 
spikes  1  to  4  inches  long;  fruiting  bracts  orbicular  or  triangular-ovate,  li/a 
(or  2)  Imes  long,  united  at  the  cimeate  base,  the  sides  mostly  toothed-crested. 

Common  in  salt  marshes  about  San  Francisco  Bay  and  north  to  Washington. 
Atlantic  seacoast.  Europe.  Bracts  very  variable  as  to  size  and  either  much 
or  little  toothed,  or  entire.  Lateral  angles  of  the  deltoid  leaves  often  pro- 
longed into  salient  lobes. 

Refs.— Atkiplex  H.A.ST.iTA  L.  Sp.  PI.  1053   (1753),  type  European. 

3.  A.  spicata  Wats.  Erect.  9  to  16  inches  high  ;  herbage  scurfy,  the  stem 
below  glabrate:  leaves  triangular-ovate,  irregularly  dentate  or  entire,  cuspi- 
date. 1  to  2  mches  long,  on  petioles  1  to  6  lines  long;  flowers  in  a  panicle  of 
usually  dense  naked  spikes ;  staminate  calyx  4-parted ;  pistillate  flowers  lu-arly 
concealed  by  the  staminate  flowers;  bracts  in  fruit  little  enlarged,  ovate,  acute, 
united  to  the  middle  or  above,  the  apex  free,  the  sides  smooth  or  slitditly 
ridged,  1  to  li^  lines  long. 

Low  alkaline  tracts  of  the  interior  valleys:  Sacramento,  San  Joa(|uin  and 
Santa  Clara  valleys.     Occasionally  exliibits  a  tendencv  to  become  dioecious 

Locs —\\  illows,  Jepson;  Solano  Co.,  Jepson;  Danville,  Davy ;  m.  Diablo,  Jepnoi, ;  Warm 
bprs.,  Alameda  Co.,  Jepson;  Livermore;   Hollister,  Setchell;  Gilrov  Valley    Jepson 

Refs.— Atriples  spicata  Wats.  Proc.  Am.  Acad.  9:   lOS   (1874),  type'loe.  near  Livermore 

Sof'waTir'lV     99  Vm'r'  ^''  '^'  ^''''  *^'"''  ^'^   ^^^^^'^'     '^'  ■'■'"""""''""'  ^'«1^°"'  P™«-  Biol. 

4.  A.  phyllostegia  Wats.  Bushy-lirancliing,  4  to  13  inches  high;  herbage 
finally  glabrous,  inclined  to  be  reddish;  leaves  rhomboidal-hastate  with  acu- 
muiate  lobes,  %  to  1^4  inches  long,  shortly  petioled  or  subsessile.  the  blade 
entire,  often  almost  as  broad  as  long;  fruiting  bracts  ovate  or  lanceolate.  4  lines 
long,  abruptly  and  somewhat  reniformly  enlarged  at  base  with  2  (or  4) 
tubercles  or  short  ridges  on  the  sides. 

ilohave  Desert;  upper  San  Joaquin  Vallev;  Owens  Valley    Nevada 

Locs.—Goshen,  Jepson  2651;  Kern  Delta,  Dor,/  2139;  Owens  Valley,  Jepson  930b,  5120- 
Keeler,  T.  Brandegee ;  Barstow,  Jepson  5190;  Rabbit  Sprs.,  Mohave  Desert,  Parish  Bros 

Rets.— Atriplex  phvllostegia  Wats.  Proc.  Am.  Acad.  9:  108  (1874).  Obione  phvUostegia 
Torr,  in  Wats.  Bot.  King.  291  (1871),  type  loc.  between  Truckee  and  Humbohlt  rivers 
iNevada.  ' 

5.  A.  parishii  Wats.  Prostrate,  grayish-scurfy  and  sligiitlv  pubescent; 
steuLs  slender,  1  to  4  inches  long,  densely  foliaceous;  leaves  opposite,  sessile^ 
broadly  ovate,  acute.  1  to  2  (or  4)  lines  long;  fruiting  bracts  ovate-hastate, 
acute,  wingless,  or  the  pair  of  hastate  lobes  representing  the  wing. 
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Low  saline  spots:     Solano  Co.;  Redondo  ace.  Brauiiton;  Orange  Co.;  Palm 

Sprs. 

Refs. — Atriplex  parishii  Wats.  Proc.  Am.  Acad.  17:  377  (1882),  type  loc.  Almond  (for- 
merly Costa),  S.  B.  (?■  'f.  F.  Parish.  A.  depressa  Jepson  in  Greene,  Pitt.  2:  304  (1892),  type 
loc.  Pellejo  Hills,  Solano  Co. 

6.  A.  microcarpa  Dietr.  Freely  branching  with  very  .slender  decumbent 
nearly  glabrous  branches  3  to  12  inches  long;  leaves  thin,  obovate,  acute  at 
base,  abruptly  acute  at  apex,  slightly  scurfy,  3  to  5  lines  long,  sessile  or  sub- 
sessile;  fruiting  bracts  1  line  broad,  the  margins  parallel  above  the  acutish 
base  and  united  nearly  to  the  3  (or  5) -toothed  truncate  summit,  the  convex 
sides  1  to  3-nerved,  smooth  or  muricate. 

San  Pedro;  San  Diego;  Santa  Cruz  and  San  Clemente  islands;  Lower 
California. 

Refs. — Atriplex  microcarpa  Dietr.  Syn.  PI.  5:  536  (1852).  Obione  microcarpa  Benth. 
Bot.  Sulphur,  48  (1844),  type  loc.  San  Diego.  A.  pacifica  Nelson,  Proe.  Biol.  Soc.  Wash.  17: 
99    (1904). 

7.  A.  saltonensis  Parish.  Stems  somewhat  decumbent,  verj-  leafy,  4  to 
6  inches  broad ;  herbage  scurfy ;  leaves  ovate  to  obovate,  3  to  5  lines  long, 
shortly  petioled ;  flowers  axillary ;  bracts  orbicular,  1  to  li^  lines  broad  with 
narrow  margin  dentate  all  around. 

Mecca,  Colorado  Desert,  Parish  8452    (type).     Not  otherwise  known. 
Ref. — Atriplex   saltonensis   Parish,   Muhl.   9:    57    (1913). 


/ 
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Fig.  82.  Fruiting  bracts  of  Atriplex.  a.  A.  hymexelytra  Wats.;  b.  A.  fruti- 
CULOSA  Jepson ;  c,  A.  elegans  Dietr. ;  d,  A.  leucophylla  Dietr. ;  e,  A.  pabryi 
Wats. ;  f,  A.  polycarpa  Wats. ;  g,  A.  cordulata  Jepson.     All  x  4. 


8.  A.  cordulata  Jepson.  (Fig.  82g.)  Erect,  the  simple  stems  or  branches 
commonly  virgate,  7  to  15  inches  high,  scurfy;  leaves  somewhat  crowded,  cor- 
date-ovate, sessile,  3  to  4  lines  long ;  calyx  4-parted ;  fruiting  bracts  fan- 
shaped  or  somewhat  rhoml)oidal.  Ii4  to  2  lines  broad,  much  compressed, 
pedicellate,  the  margin  denticulate  above  the  middle,  the  terminal  tooth  com- 
monly the  largest,  sides  smooth  or  bearing  one  or  more  tooth-like  projections. 

Alkaline  flats,  Sacramento  and  San  Joaquin  valleys. 

Var.  tularensis  Jepson  n.  comb.  More  slender,  taller  (up  to  214  feet),  the 
leaves  remoter,  ovate  and  acuminate  or  lanceolate ;  fruiting  bracts  1  line 
broad. — Bakersfield  plains. 

Refs. — Atriplex  cordulata  Jepson  in  Greene.  Pitt.  2:  304  (1892),  type  loc.  Little  Oak, 
Solano  Co.,  Jepson.  Var.  tularensis  Jepson.  A.  tularensis  Cov.  Contrib.  U.  S.  Nat.  Herb. 
4:    182,  pi.  19   (1S93),  type  loc.  Bakersfield. 

9.  A.  corouata  Wats.  Branching  at  the  base,  3  to  12  inches  high,  some- 
times rather  stout,  white-scurfy  throughout ;  leaves  oblong-lanceolate  or  ovate, 
sessile,  3  to  8  lines  long ;  calyx  4-parted ;  fruiting  bracts  somewhat  fan-shaped, 
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compressed.  2  lines  long  and  as  broad,  the  margins  erenate-dentate  above  the 
middle,  the  sides  rarely  muriculate. 

Saline  flats :    Solano  Co.  southward  to  Santa  Clara  Co.    May-June. 

Var.  notatior  Jepson  n.  var.  Sides  copiously  toothed-crested,  the  fruits  thus 
globose  in  outline. —  (Fructus  utriuciue  dentato-cristatus  copiose  ad  hunc 
modum  globosus.) — Dried-up  lake  bed,  San  Jacinto,  Jepson. 

Refs. — Atriplex  cobonata  Wats.  Proc.  Am.  Acad.  9:  114  (1874),  type  loc.  near  Livermore 
Pass,  Breirer  1189.    A.  verna  Jepson  in  Greene,  Pitt.  2:  305  (1892),  type  loe.  Collinsville. 

10.  A.  elegans  Dietr.  (Fig.  82f.)  Scurfy,  3  to  10  inches  high,  with  many 
ascending  stems  from  the  base;  leaves  obovate,  usually  entire,  -t  to  10  lines 
long,  sessile  or  the  lowest  petioled ;  fruiting  bracts  round,  compressed,  1  to  1% 
lines  broad,  the  somewhat  convex  center  margined  all  around,  the  margin 
regularly  and  minutely  toothed,  the  sides  smooth. 

Rabbit  Sprs.,  Mohave  Desert;  Inyo  Co.  ace.  Coville;  Colorado  Desert;  east 
to  New  Mexico  and  south  into  Mexico. 

Refs. — Atkiplex  elegans  Dietr.  Syn.  PI.  .5:  537  (1852).  Obione  elegans  Moq.  in  DC. 
Prodr.  13=:  113  (1849).  type  from  Sonora,  Mex.,  Coulter.  A.  fasciculata  Wats.  Proc.  Am. 
Acad.  17:  377   (1882),  type  loe.  Fish  Ponds,  Mohave  Desert,  S.  B.  4-  W.  F.  Parish. 

11.  A.  coulteri  Dietr.  Erect  with  very  slender  branches,  1  to  3  feet  high, 
or  sometimes  diffusely  spreading,  the  very  base  woody;  leaves  oblanceolate  or 
lanceolate,  Vu  to  1  inch  long,  entire,  mucronulate,  sessile  or  the  lowest  petioled; 
fruiting  bracts  roundish,  1  line  broad,  with  a  narrow  herbaceous  laciuiately 
toothed  border  which  reaches  nearly  to  the  base,  the  convex  sides  reticulate- 
veiny,  smooth  or  rarely  muricate, 

San  Diego  northerly  to  Capistrano  and  Ramona;  Santa  Catalina  Island. 
Refs.— .\TRiPLEX  COULTERI  Dietr.   Syn.  PI.   5:    537    (1852).     Obione  coulteri  Moq.  in  DC. 
Prodr.  13-:  113  (1849),  type  from  California,  Cmdter. 

12.  A.  argentea  Nutt.  Silver  Orache.  Erect,  branching,  14  to  ly^  feet 
high,  gray-scurfy  or  glabrate,  the  upper  side  of  the  leaves  greener;  leaves 
triangular-ovate  or  subhastate-ovate,  acute,  dentate  or  entire,  %  to  1  inch 
long,  shortly  petioled,  or  the  upper  sessile;  flowers  in  axillary  clusters,  the 
staminate  in  the  upper  axils  or  in  spikes;  fruiting  bracts  roundish,  spongy- 
thiekened,  3  lines  long,  with  an  herbaceous  irregularly  toothed  margin  above 
the  short  turbinate  or  pedicellate  base,  one  or  both  the  sides  with  herbaceous 
teeth  or  lamellae. 

Inyo  Co,  ace,  Coville;  Siskiyou  Co..  Butler  1066.  1811;  Sierra  Co.  ace.  Bot. 
Cal. ;  north  to  Washington,  east  to  the  Rocky  Mts. 

Refs. — Atbiplex  argentea  Nutt.  Gen.  1:  198  (1818),  type  loc.  "saline  places  near  the 
Missouri";  Wats.  Bot.  Cal.  2:  53  (1880);  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:  180  (1893). 

13.  A.  expansa  Wats.  Fog-weed.  Erect,  much  branched,  2  to  314  feet 
high;  finely  mealy-scurfy;  leaves  broadly  ovate  or  deltoid-ovate,  irregularly 
and  sharply  toothed  or  entire,  1  to  3  inches  long,  often  as  broad  as  long,  the 
lower  on  stout  petioles  1  to  10  lines  long  and  3-nerved  from  the  base,  the 
upper  reduced  to  sessile  and  more  or  less  cordate  floral  bracts  as  broad  as  (or 
broader  than)  long;  spikes  elongated,  slender;  fruiting  bracts  sessile,  roimdish, 
mostly  3-nei-ved,  2  to  3  lines  broad,  the  margin  sharply  toothed,  the  sides 
smooth  or  with  a  few  irregular  projections  or  crests. 

Low  alkaline  areas  of  the  interior :  Sacramento  Valley ;  south  to  Los  Angeles 
and  San  Diego;  east  to  New  Mexico.  Very  abundant  in  the  lower  San 
Joaquin,  a  useful  fodder  plant  if  cut  in  ]\Iay. 

Locs.— San  .loaquin  Co.,  Jepson;  upper  San  Joaquin  Valley,  Diivji  2910;  Santa  Monica, 
Parish  Bros.;  Ramona,  K.  Brandegee;  Westminister,  Orange  Co.,  McClatchie. 

Refs. — Atriplex  expansa  Wats.  Proe.  Am.  Acad.  9:  116  (1874),  type  loe.  s.  w.  U.  S. 
A.  nodosa  Greene,  Pitt.  1:  40  (1887),  from  Antioch,  is  an  insect-stung  monstrosity.  A. 
trinervata  Jepson  in  Greene,  Pitt.  2:  305  (1892),  type  loc.  Araquipa  Hills.  Solano  Co.  Tai. 
mohavensis  Jones,  Contrib.  11:  20  (1903),  type  loc.  Mohave  Desert  to  San  Bernardino. 
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14.  A.  decumbens  AVats.  Stems  trailing.  1  to  3  feet  long;  leaves  alternate 
or  the  upper  mostl.y  opposite,  finely  lioarj-,  ovate,  4  to  9  lines  long,  sessile ; 
fruiting  bracts  triangular,  truncate  at  base,  3  to  4  lines  long,  nearly  as  broad, 
united  to  the  middle,  the  sides  smooth;  margins  denticulate,  their  lower  14 
united. 

Coast  from  San  Diego  to  Long  Beach ;  Santa  Catalina  Island. 
Eefs. — Atriplex  decumbens  Wats.  Proc.  Am.  Acad.  12:  27.5   (1876),  type  loc.  San  Diego, 
Palmer  334.     A.  icatsonii  Nelson  in  Abrams,  Fl.  Los.  Ang.  128  (1904). 

15.  A.  bracteosa  AVats.  ]\Iore  or  less  diffuse,  the  stems  1  to  several  feet 
long ;  branches  smooth  and  shining,  straw-color ;  leaves  finely  grayish  scurfy, 
greener  above,  oblong-ovate,  mucronate-acute,  or  acuminate,  1,2  to  2  inches 
long,  thin,  sharply  but  sparingly  toothed  or  the  smaller  entire ;  fruiting  bracts 
■whitish,  1  to  11/2  lines  long,  the  herbaceovis  margin  laeiniately  toothed,  or 
simply  dentate  with  the  central  tooth  lanceolate  and  conspicuous. 

Moist  saline  soil.  Great  Valley  to  Southern  California.     Aug.-Oet. 

Locs. — Princeton.  Colusa  Co.,  Chundler ;  Tyler  Island,  lower  Sacramento,  Jepson  ;  Visalia, 
Congdon:  Bakersfield,  Vuvy  2886;  San  Bernardino.  Parish  419.5;  Los  Angeles,  Braunton; 
Eiverside,  Hall;  Temescal  Wash,  Jepson  157S;  Elsinore,  MeClatchif  ;  San  Diego,  K.  Brandegee. 

Refs. — Atriplex  br.\cteosa  Wats.  Proc.  Am.  Acad.  9:  115  (1874).  Obione  bracteosa 
Dur.  &  Hilg.,  Pac.  R.  Rep.  5^:  13,  pi.  14  (1855),  type  loc.  Pose  Creek,  Kern  Co.,  Heermann. 
A.  coronata  Jepson,  Erythea,  1:  244  (1893),  not  Wats.  A.  sereiiaiia  Nelson  in  Abrams,  Fl. 
Los  Ang.  128   (1904). 

A.  SEiiiBACCAT.v  K.  Br.  Prodr.  406  (1810).  Diffusely  spreading  perennial, 
the  stems  wood.y  below;  leaves  oblong,  sinuate-toothed  or  entire.  l->  to  2  inches 
long;  fruiting  bracts  rhomboidal,  acute,  stipe-like  at  base,  united  about  one- 
half,  toothed  at  the  lateral  angles,  2  to  3  lines  long,  smooth  on  the  3-nerved 
sides. — Native  of  Australia,  cultivated  as  a  forage  plant  and  becoming  spon- 
taueoiis  along  the  coast,  especially  southward,  and  in  the  Colorado  Desert. 

16.  A.  fruticulosa  -Jepson.  (Fig.  82b.)  Stems  several  from  the  base, 
erect,  simple  below,  with  terminal  branchlets,  6  to  13  inches  high,  slightly 
woody  at  base;  herbage  grayish;  leaves  sessile,  lanceolate  or  narrowly  oblong. 
Vt  to  %  inch  long;  fruiting  bracts  lyo  to  2  lines  long  and  about  as  broad,  the 
margins  toothed  above  the  base,  the  sides  tooth-crested. 

Alkaline  flats  of  the  Great  Valley  from  the  "goose-lands"  of  Glenn  Co. 
south  into  the  San  Joaquin. 

Rpfs. — Atriplex  fruticulosa  Jepson  in  Greene,  Pitt.  2;  306  (1892),  tvpe  loc.  Little  Oak, 
Solano  Co..  J.psnn:  Fl.  W.   Mid.  Cal.   ISO   (1901). 

17.  A.  califomica  iloq.  Stems  from  a  fleshy  fusiform  root,  slender,  wiry, 
mostly  herbaceous,  prostrate,  often  much  branched  and  forming  a  thick  mat; 
herbage  finely  white-mealy,  but  the  general  hue  mostly  greenish;  leaves  thin- 
nish.  ovate-lanceolate  to  oblong-lanceolate.  2  to  7  lines  long,  sessile  or  shortly 
petioled;  flowers  in  mixed  axillary  clusters,  or  the  staminate  mostly  in  terminal 
spikes;  fi;uiting  bracts  membranous,  ovate,  acute,  entire,  loosely  closed  over 
the  utricle,  but  not  united,  1  to  2  lines  long. 

Sandy  beaches  or  bluff's  along  the  coast  from  IMarin  Co.  to  San  Diego  and 
Lower  California.     Apr.-May. 

Locs. — Pt.  Reyes,  Daiy  6764;  Mare  Island,  Greene;  West  Berkeley.  Jepson;  San  Francisco; 
Santa  Cruz;  Monterey;   Redondo;  Santa  Barbara  Islands   (Zoe,  1:    144). 

Refs. — Atriplex  c.aliforxica  Moq.  in  DC.  Prodr.  13=:  98  (1849),  type  from  California, 
Coulter;  Greene,  Pitt.  1:   207    (1888);   Jepson,  Fl.  W.  Mid.  Cal.  ISO   (1901). 

IS.  A.  leucophylla  Dietr.  (Fig.  82d.)  Stems  prostrate,  often  somewhat 
woody  at  base,  1  to  several  feet  long,  the  branches  usually  many,  short,  as- 
cending, very  leafy,  often  almost  imbricated-leafy ;  herbage  densely  scurfy, 
light  brown,  sometimes  pinkish ;  leaves  thick,  orbicular  to  elliptic  or  elliptic- 
ovate,  entire,  4  to  8  (or  12)  lines  long,  sessile,  3-nerved;  calyx  rather  large, 
5-cleft;  fruiting  bracts  subglobose,  li'o  to  2  lines  long,  with  the  bracts  comr 
pletely  united   and  marginless    (except   at   the  apex  where  there   is   a  small 
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ovate   double  wing)    and   the   sides   commonly   with   two    (or  several)    warty 
projections. 

Seabeaehes,  very  common ;  San  Francisco  to  Southern  California  and  the 
Santa  Barbara  Islands.     June-Dec. 

Ret's. — Atriplex  leucophylla  Dietr.  Syn.  PI.  5:  5.30  (1S.52).  Obionc  !iurophi/Ua  Moq.  in 
DC.   Proilr.   13=:    1119   (1S49),  type   from  California,   ChiimissiK 

Sect.  II. — Shrubs,  or  at  least  woody  at  base,  with  staminate  and  pistillate 
flowers  on  different  plants. 

19.  A.  confertifolia  Wats.  Spiny  Saltbush.  (Fig. 
83.)  Compact  round  bushes  1  to  2  feet  high,  more 
or  less  spiny;  flowers  in  subpanieulate  spikes,  in  fruit 
very  dense ;  leaves  ovate  or  elliptic,  entire,  rounded 
at  apex,  abruptly  cuneate  at  base,  3  to  8  lines  long, 
very  shortly  petioled;  fruiting  bracts  sessile,  round- 
ovate  or  subdeltoid,  acutish  or  mostly  obtuse,  trun- 
cate or  subcordate  at  base,  -k  to  10  lines  long,  entire 
or  sometimes  dentate,  united  around  the  seed,  the 
dilated  margins  otherwise  free  and  more  or  less 
spreading,  the  sides  smooth. 
Fig.  83.  Atkiplex  coxferti-  fommon  on  mesas  and  hills  of  the  :\Iohave  Desert : 
bracts,  x^^'!'"''  *""""*''  North  to  Inyo  and  Lassen  cos.;  east  to  Colorado, 
thence  south  to  Mexico.    Not  in  the  Colorado  Desert. 

Logs. — .\ntclope  Valley,  Vary;  Barstow,  Jepson  47S3,  .5170;  Owens  Lake,  Jepson  .5132; 
Honey  Lake  Valley,  Davy  3274. 

Biol.  Note. — After  losing  their  fruits  the  branches  of  the  short  i)anicle  become  rigid  and 
spiuesceut.  Such  naked  spiny  branches  persist  for  several  years  and  provide  considerable  pro- 
tection for  the  bush  against  the  attacks  of  grazing  animals.  All  the  shrubby  species  exhibit 
similar  characteristics  in  greater  or  less  degree,  but  in  none  other  of  our  species  is  the  spini- 
iiess  so  effectively  developed  as  in  A.  confertifolia. 

Refs. — Atriplex  confertifolia  Wats.  Proc.  Am.  Acad.  9:  119  (1S74).  Obioiie  coiiferlifolia 
Torr.  &  Frem.  in  Frem.  Sec.  Rep.  318   (1845),  type  loc.  Salt  Lake,  Utah. 

20.  A.  parryi  Wats.  Parry  Saltbush.  (Fig.  82e.)  Densely  branching 
white-scurfy  rounded  bush  8  to  16  inches  high,  near  the  preceding  but  the 
rigid  spinosely  tipped  branches  more  numerous  and  slenderer;  leaves  thick, 
round-cordate,  obtuse  or  acute,  sessile,  2  to  6  lines  broad;  flower-clusters 
axillary;  fruiting  bracts  very  small  (%  to  l^/o  lines  long),  somewhat  fan- 
shaped,  imited  to  above  the  middle,  abruptly  dilated  above  the  broadly  cuneate 
base,  the  free  margin  short  but  broad  and  with  a  few  low  teeth,  the  sides 
smooth. 

Antelope  Vallej'  and  northeasterly  through  the  Mohave  Desert  to  Owens  Lake 
and  Lone  Pine,  Jepson  5145,  5149 ;  Death  Valley  and  southern  Nevada  ace. 
CoviUe. 

Refs. — Atriplex  parryi  Wats.  Proc.  Am.  Acad.  17:  378  (1882),  tvpe  loc.  Lancaster,  Parry; 
Cov.  Contrib.  U.  S.  Nat.  Herb.  4:  181  (1893)  ;  Merriam,  N.  Am.  Fauna,  7:  325  (1893)  ;  Parish,  ' 
Zoe,  5:   113   (1901). 

21.  A.  hymenelytra  Wats.  Desert  Holly.  (Fig.  82a.)  Compactly 
brandling,  1  to  3  feet  high,  the  stems  from  thickened  and  often  very  gnarled 
wood.y  bases  1  inch  in  diameter;  herbage  covered  with  dense  smooth  silvery- 
white  scurf;  leaves  roundish,  i/^  to  1%  inches  broad,  somewhat  cordate  at 
base,  the  undulate  margin  with  coarse  salient  teeth,  the  petioles  3  to  6  lines 
long;  flower  clu.sters  iu  panicled  spikes;  fruiting  bracts  on  a  short  elavate 
pedicel,  round-reniform,  strongly  flattened,  entire.  214  to  6  lines  broad,  distinct 
or  nearly  so,  the  margins  entirely  free  and  sides  smooth. 

Colorado  and  Mohave  deserts  north  to  Owens  ^'alley;  east  to  Utah.  Also 
called  Silver  Holly. 

Refs. — Atriplex  hymenelytra  Wats.  Proc.  Am.  Acad.  9:  119  (1874).  Obione  hymenelytra 
Torr.  Pac.  R.  Rep.  4:  129,  pi.  20  (1856),  type  loc.  Williams  River,  Ariz. 
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22.  A.  lentiformis  Wats.  Quail  Brush.  (Fig.  84.)  "Widely  spreading- 
shrub  6  to  10  feet  high  and  half  again  as  broad ;  branches  divaricate,  occasion- 
ally spinescent;  herbage  closely  scurfy;  leaves  ovate  or  triangular-hastate, 
rounded  at  apex,  lA  to  ly^  inches  long,  on  short  petioles ;  fruiting  spikes  dense. 

naked,  pliable,  in  compact  panicles,  4 
to  8  inches  long;  calyx  5-cleft;  fruiting 
bracts  roundish,  flattened,  1  to  2  lines 
broad,  united  by  their  edges  to  the  mid- 
dle or  above,  the  sides  smooth  and  the 
free  margins  obscurely  crenulate. 

Alkaline  flats  and  river  benches: 
upper  San  Joaquin  Valley;  Mohave  and 
Colorado  deserts;  Arizona. 

Locs. — Upper  San  Joaquin  A'alley,  Eastwood : 
Chemehuevis  Valley,  Colorailo  River,  Jepsoii  5197 ; 
Whipple  Mts.,  Jepsoti  5217;  Colorado  Desert, 
Parish  8265   (Dos  Palmos),  8264  (Mecca). 

Eefs. — Atriplex  len'tiformis  Wats.  Proe.  Am. 
Acad.  9:  118  (1874).  Obionf  lentiformis  Tnrr.  in 
Sitgreaves  Exped.  169.  pi.  14  (1853),  type  loc. 
Colorado  RiTer,  Cal. 

23.  A.  breweri  Wats.  Very  near  pre- 
ceding, 4  to  6  feet  high;  calyx  4-cleft; 
fruiting  bracts  spongy,  drab-color, 
rounded,  somewhat  convex,  united  to 
near  the  middle,  entire,  II/2  to  3  lines 
broad. 

Coast  from  Santa  Barbara  to  Santa 
Monica  and  San  Juan  Capistrano.  Santa 
Cruz  Island. 

Refs. — Atriplex  breweri  Wats.  Proc.  Am. 
Acad.  9:  119  (1874),  types  from  Santa  Monica 
and  Santa  Barbara;  Parish,  Erythea,  7:  91 
(1899),  A.  orbicularis  Wats.  Proc.  Am.  Acad. 
17:  377  (1882),  type  loe.  Santa  Monica. 

24.  A.  torrejri  "Wats.  Nev.\da  Salt- 
bush.  Leafy  bush  2  to  5  feet  high, 
densely  and  divaricately  branched,  the 
branches  striately  angled,  somewhat 
spiny  with  the  lateral  axes  of  the  old 
panicles ;  leaves  ovate-hastate  or  broadly 
oblong,  14  to  lyo  inches  long  on  petioles 
1  to  4  lines  long ;  flowers  in  narrow  pani- 
cles; fruiting  bracts  roundish  or  trans- 
versely elliptic,  IV2  to  2  lines  broad, 
distinct,  strongly  compressed,  with  denti- 
culate (sometimes  smooth)  margins  and 
smooth  veiny  sides. 

Alkaline  desert  flats :    Mohave  Desert ;  Inyo  Co. ;  Nevada ;  east  to  Utah. 
Locs. — Barstow,  Jepson  4791,  5174,  5434;  Lone  Pine,  Jepson  5146. 

Eefs. — Atriplex  torreyi  Wats.  Proe.  Am.  Acad.  9:  119  (1874).  Ohione  torreyi  Wats. 
Bot.  King,  5:  29ii  (1871),  types  from  dry  valleys  of  the  Truckee  and  Carson  rivers,  Nev. 

25.  A.  polycarpa  Wats.  Cattle  Spinach.  (Fig.  82c.)  Light-gray  shrub 
2  to  314  feet  high,  with  slender  rigid  branches  and  numerous  more  or  less 
spiny  branchlets;  leaves  thick,   obovate  to  oblong-spatulate,   obtuse,  sessile, 


Fig.  84.  Atriplex  len'tiformis  Wats,  o, 
fruiting  branch,  x  1 ;  b,  fruiting  bracts, 
X  4. 
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those  of  the  vegetative  branches  4  to  7  or  10  lines  long,  deciduous  during 
the  high  heat  period,  those  of  the  fruiting  branches  very  small  (1  to  4  lines 
long),  with  smaller  ones  fascicled  in  the  axils;  flowers  in  close  naked  panieled 
spikes ;  fruiting  bracts  roundish,  united  about  1/3,  1  to  2  lines  broad,  commonly- 
broader  than  long,  laciniately  or  unequally  toothed,  the  sides  with  2  or  more 
slender  spreading  teeth  or  tubercular  crests  or  sometimes  quite  smooth. 

Desert  bottoms  and  flats  and  river  benches:  Colorado  and  Mohave  deserts; 
north  to  Inyo  Co.;  San  Joaquin  Valley;  Arizona.    Fl.  June;  fr.  Sept.-Oct. 

Locs. — Calexico,  Parish  8261;  Mecca,  Parish  8262;  Whipple  Mts.,  Jepson  5215;  Barstow, 
Jepson  4800,  5173;  Owens  Lake,  Jepson  5104;  Alabama  Hills,  Jepson  918;  Bakersfield,  Davy 
2137,  2402,  2884;  Los  Baiios,  Grinnell. 

Eefs. — Atriplex  poltcarpa  Wats.  Proc.  Am.  Acad.  9:  117  (1874);  Merriam,  N.  Am. 
Fauna,  7:  325  (1893).  OUone  polycarpa  Torr.  in  Emory,  Mil.  Eeconn.  150  (1848),  type  loc. 
Williams  River,  Ariz. 

26.  A.  nuttallii  Wats.  Nuttall  Saltbush.  Diffuse  shrub  1  to  2  feet  high ; 
leaves  obovate  to  oblong  or  linear,  entire,  narrowed  to  a  short  petiole  or  sessile, 
1  to  2  inches  long;  flowers  in  sparingly  naked  panieled  spikes;  fruiting  bracts 
ovate,  convex,  united  except  at  apex,  2  to  5  lines  long,  sessile  or  raised  on  a 
pedicel  2  lines  long,  the  margin  commonly  3-toothed  at  apex,  the  middle  tooth 
often  largest  and  the  lateral  small  or  wanting,  the  sides  irregularly  and  often 
copiously  tooth-crested. 

Honey  Lake  Valley,  Lassen  Co.,  Davy;  east  to  the  Rocky  Mts. 

Kef. — Atriplex  nuttallii  Wats.  Proc.  Am.  Acad.  9:  116  (1874),  type  west  American. 

27.  A.  linearis  "Wats.  Shrub,  more  woody  than  A.  nuttallii;  leaves  linear 
or  narrowed  towards  the  base,  i/o  to  li/o  inches  long;  staminate  flowers  in 
small  globose  clusters,  in  simple  or  panieled  spikes,  leafy  below;  pistillate 
flowers  solitary  or  few  together  in  similar  spikes,  more  leafy;  fruiting  bracts 
lanceolate  or  ovate.  2  to  4  lines  long,  prolonged  al)ove  into  a  narrow  tip,  the 
sides  irregularly  tuberculate  or  crested  and  developing  4  deeply  toothed  wings. 

Colorado  Desert;  south  into  Mexico. 

Locs. — Durmid,  Parish  8073.  Referred  here  provisionally  are  plants  of  the  Argus  Mts., 
Inyo  Co.,  Furpus  5409,  or  these  may  belong  to  A.  aptera  Nelso'n  (Bot.  Gaz.  34:  356, — 1902,  type 
loc.  Laramie). 

Proc.    Am.    Acad.    24: 


Refs. — Atriplex   linearis   Wats. 
Sonora,  Palmer  120,  121,  235. 


(1889),   type   loc.    Guaymas, 


28.  A.  canescens  James.  Shad-Scale. 
(Fig.  85.)  Roundish  gray  shrub  1  to  5  feet 
high;  leaves  linear,  entire,  narrowed  at  base, 
%  to  11/4  inches  long,  finely  scurfy-canescent ; 
flowers  mostly  dioecious  in  elongated  narrow 
spike-like  panicles,  very  dense  in  fruit;  fruit- 
ing bracts  forming  a  thick  hard  body  2  to  4 
lines  long,  tipped  at  apex  with  2  lanceolate 
teeth  1  line  long  and  laterally  margined  by  4 
roundish  very  conspicuous  wings  3  to  6  lines 
long  and  2  to  4  lines  broad ;  wings  decurrent 
at  base  on  the  pedicel  and  overtopping  the  free 
Fig.  85.  Atriplex  canescens  James;  j^,.  ^j^g  margin  irregularlv  dentate  or  lacin- 
fruitmg  bracts,  x  4.  .  '  ^  o  . 

^  late. 

Desert  flats  or  washes,  Mohave  and  Colorado  deserts  west  to  San  Bernardino 
and  San  Diego ;  east  to  Nevada  and  Dakota  and  south  into  Mexico. 

Locs. — San  Diego.  Palmer;  Imperial,  Parish  8259;  San  Bernardino.  Parish;  Barstow, 
Jepson  5171;  Argus  Mts.,  Ball  rf-  Chanclhr,  7067;  Owens  Lake,  Jepson  5105;  Colorado  River 
near  Williams  Fork,  Jepson  5225; 


Holtville,  Parish  8077. 
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Very  variable  in  its  fruiting  Viraets.  The  original  or  Great  Plains  plant  has  densely  scurfy 
wings.  Along  the  Colorado  Eiver  are  plants  with  very  broad  and  only  slightly  scurfy  fruit 
wings.  With  their  slender  branches  crowded  with  sea-green  fruits  and  bending  outwards  or 
towards  the  ground,  these  shrubs  are  not  unhandsome  objects  and  are  somewhat  different  in 
appearance  from  many  forms  of  the  Mohave  and  Colorado  deserts  with  scurfy  fruits  and  often 
much  reduced  or  toothed  wings. 

Var.  laciniata  Parish  ii.  var.  Wings  3  or  4  linrs  hi'oad.  saliently  laciniate. 
—  (Alae  liu.  3-4  latae,  profuiide  lai'iniatae.) — Caleb,  Colorado  Desert,  Parish 
8256.  Also  oecurriug  iu  the  jMohave  Desert  (Barstow,  Jvpson  5171a).  Pass- 
ing into  the  next. 

Var.  macilenta  Jepson  n.  var.  "Wings  much  reduced,  3,4  to  I14  lines  broad, 
coarsely  toothed. —  (Alae  permiuutae,  lin.  %-lV2  latae.  dentatae.) — Iloltville, 
Colorado  Desert,  Parish.  8258.  Not  uncommon  in  the  southern  part  of  the 
Colorado  Desert.     Aspect  very  diil'erent  from  the  type. 

Refs. — Atriplex  canescens  dames.  Cat.  178  (182.'5)  ;  Me"rriam,  N.  Am.  Fauna,  7:  326 
(1893).     CoUii/onum  caitescens  Pursh,  Fl.  2:  370   (1814),  type  loc.  Big-bend  of  the  Missouri. 

8.  GRAYIA  IT.  &  A. 

Low  shrub.s  with  alternate  entire  leaves.  Flowers  dioecious  or  sometiines 
monoecious,  in  axillary  clusters  or  terminal  spikes.  Staminate  flowers  with- 
out l)racts:  calyx  mostly  4-parted;  stamens  4  or  5,  with  short  sulnilate  filaments. 
Pistillate  flowers  without  calyx,  the  ovary  enclosed  in  an  orbicular  strongly 
flattened  membranous  sac  with  a  small  orifice  at  the  apex  and  bordered  all 
around  with  a  narrow  wing;  sac  really  composed  of  2  eonduplicate  bracts 
united  by  their  edges  nearly  to  the  apex,  each  bract  with  a  wing  developed 
on  the  back  or  midrib,  the  whole  much  enlarged  in  fruit.  Styles  2.  Achene 
with  very  thin  pericarp. — Two  species,  Great  Basin  region.  (Asa  Gray,  1810- 
1888,  distinguished  American  botanist.) 

1.  G.  spinosa  Moq.  Hop  Sage.  (Fig.  86.) 
Deep  green  shrub  IVi  to  3  feet  high,  the  branches 
frequently  spinescent ;  young  parts  mealy,  finally 
glabrous;  leaves  rather  fleshy,  linear-oblanceolate 
or  obovate.  4  to  15  lines  long,  barely  petioled ; 
stamiiuite  flowers  in  axillary  clusters,  the  pistillate 
mostly  spicate;  fruiting  bracts  round,  3  to  6  lines 
in  diameter,  sessile,  entire,  glabrous,  thin,  white 
or  pinkish,  emarginate,  abruptly  narrowed  below 
to  a  short  cuneate  pedicel-like  base,  or  the  pedicel 
often  obscure  or  obsolete ;  styles  slender,  at  first 
exserted. — Alkaline  vallevs  :  ^lohave  Desert  to 
Fig.  86.  Grayia  spinosa  Moq.;  Qwens  Vallev ;  north  to  Washington  and  east  to 
truitmg  bracts,  x  4.  -i\'  • 

\\  yonnng. 

Locs.— Antelope  VaUey.  Ball  303(5 ;"  Barstow,  Jepsoit  4S33 ;  Panamint  Mts.,  Hall  if-  Chandler 
6992;  Big  Pine,  Hall  lS' 'Chandler  7227;  Argus  Mts.,  Fiirpus  5481;  Honey  Lake  Valley,  Davii 
3273. 

Refs.— Geayia  spinosa  Moq.  in  DO.  Prodr.  13=:  119  (1849);  Merriam,  N.  Am.  Fauna,  7: 
328  (1893).  Chenopodium  ?  spinosum  Hook.  Fl.  Bor.  Am.  2:  127  (1838).  type  loc.  Columbia 
River  basin,  Doue/las.  Grayia  poh/ffaloides  H.  &  A.  Bot.  Beech.  388  (1840)  ;  Hook.  Icon.  PI.  3, 
pi.  271   (1840);  Kennedy,  Univ.  Nev.  Agr.  Exp.  Bull.  5.3:  36   (1903). 

9.  EUROTIA  Adans. 

Low  white-tomentose  shrubs  with  alternate  entire  leaves.  Flowers  dioecious 
or  monoecious,  in  small  axillary  clusters,  the  clusters  spicately  disposed  at 
the  ends  of  the  branches.  Staminate  flowers  without  involucral  bracts ;  calyx 
hairj',  4-parted;  stamens  4,  exserted.  Pistillate  flowers  without  calyx;  pistil 
enclosed  in  a  membranous  densely  silky-hairy  sac  composed  of  two  bracts 
united  above  the  middle  and  with  spreading  apices;  styles  2,  .slender,  exserted. 
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Sac  in  fruit  enlarged,  4-angled,  beaked  above  by  two  short  horns. — Two  species, 
the  second  in  Europe-Asia.  (Greek  euros,  mould,  referring  to  the  hairy  or 
rufous  covering.) 

1.  E.  lanata  Jloq.  "Winter  Fat.  (Fig.  87.)  Branches 
slender,  usually  mauy  from  the  woody  stems,  1  to  2  feet  high, 
the  herbage  stellately  white-tomentose  or  in  age  reddish; 
leaves  linear  with  strongly  revolute  margins,  %  to  li/i  inches 
long  or  the  axillary  fascicled  ones  mostly  1  to  6  lines  long; 
fruiting  involucre  2  or  3  lines  long,  ornamented  with  4  dense 
spreading  tufts  of  silvery- white  hairs ;  ovary  densely  white- 
hairy. 

Sul)alkaline  soils  of  the  Colorado  and  Mohave  des- 
erts; upper  San  Joaquin  Valley  (Rosamond,  Sunset)  and 
the  neighboring  inner  Coast  Range  at  Goodwin ;  Owens 
Valley  north  to  Honey  Lake  Valley ;  east  to  New  Mexico  and 
far  northward  to  Washington  and  Saskatchewan.  Often 
abundant  in  the  desert  valleys  and  prized  by  the  cattlemen 
for  winter  forage;  they  sometimes  call  it  "White  Sage"  or 
"Sweet  Sage." 

Refs. — EUROTIA  L.\NATA  lloq.  folium.  Chenop.  SL  (1840)  ;  Cor.  Contrib. 
U.  S.  Nat.  Herb.  4:  1S2  (1S93)  ;  Branrlegee,  Zoe,  4:  159  (189,3);  Ken- 
nedy, U.  S.  Dept.  Agr.  Div.  Agros.  Bull.  22:  84  (1900);  Merriam,  N. 
Am.  Fauna,  7:  329  (1893).  Diotis  lanata  Pursh,  Fl.  2:  (i02  (1814), 
type  loe.  open  prairies,  Missouri  Eiver,  Capt.  Letris. 

10.     KOCHIA  Roth. 

Perennial  herbs,  woody  at  very  base.  Leaves  linear,  terete, 
entire.  Flowers  perfect,  solitary  or  few  in  the  axils  of  the 
virgate  leafy  stems,  without  bracts.  Calyx  herbaceous,  sub- 
globose,  shortly  5-lobed,  persistent  over  the  fruit,  and  finally 
developing  5  horizontal  wings.  Stamens  5,  usuall.v  exserted. 
Ovary  depressed ;  styles  2  or  3,  filiform.  Achene  with  mem- 
ing  branchlet,  x  1.  branous  persistent  pericarp.  Embryo  nearly  annular,  green ; 
endosperm  none. — About  30  species  in  the  Old  World    Call 

continents)  and  2  in  N.  Am.     (W.  D.  J.  Koch,  one  time  Director  of  the  Botanic 

Garden  at  Erlangen.) 

Herbage  grayish  or  glabrate;  leaves  aseemling 1.    K.  anifrifana. 

Herbage  grayisli  or  rusty  ;  leaves  spreading 2.     K.  californica. 

1.  K.  americana  Wats.  Stems  many  from  the  branching  crown  of  a  woody 
root,  erect,  5  to  11  inches  high;  stems  whitish-tomentulose,  the  leaves  siiky- 
pilose,  both  finally  glabrate  and  greenish;  leaves  narrowly  linear,  4  to  7  lines 
long,  ascending  or  strict ;  calyx  densely  white-tomentose  or  partly  glabrate ; 
wings  fan-shaped,  membranous,  striate,  toothed  or  erosulate.  1  line  long. 

Desert  valleys :    Honey  Lake  Valley ;  Inyo  Co. ;  east  to  Colorado. 
Refs. — KoCHiA  AMERICAN.^  Wats.  Proc.  Am.  Acad.  9:    93    (1874);   Nelson,  Coulter's  New 
Man.  Rocky  Mts.  164   (1909). 

2.  K.  caUfornica  AVats.  Stems  many  from  a  branched  woody  crown,  erect, 
branching,  6  to  15  inches  high;  both  .stem  and  leaves  rusty  or  grayish  with 
a  dense  silky  tomentum;  leaves  narrowly  oblong,  spreading,  2  to  6  lines 
long;  calyx  densely  tonientose ;  fruiting  calyx  not  seen. 

Western  ;\Iadera  Co.;  Bakersfield;  Jlohave  Desert  from  Desert  Well  (Iron 
Mt.)  west  to  Rabbit  Sprs.  and  Antelope  Vallev.  Ash  iMcadows,  Nevada,  ace. 
Coville. 

Refs. — KocHiA  CALIFORNICA  Wats.  Proc.  Am.  Acad.  17:  378  (1882),  typos  from  Lancaster, 
Farry,  and  Rabbit  Sprs.,  Mohave  Desert,  S.  B.  #  W.  F.  Parish;  Parish,  Zoe,  5:  113  (1901). 
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11.  SPIROSTACHYS  Wats. 
Shrub  with  alternate  leafless  jointed  branches;  the  branchlets  fle.shy  and 
green  with  short  scale-like  leaves.  Flowers  perfect,  arranged  spirally  by 
threes  in  a  crowded  spike,  in  the  axils  of  fleshy  subsessile  brads.  Calyx  of  4 
(or  5)  concave  carinate  imbricated  sepals,  more  or  less  united.  Stamens  1 
or  2,  with  slender  filaments  at  length  exserted.  Ovary  oblong;  styles  2, 
rarely  3.  commonly  distinct.  Achene  with  membranous  pericarp,  free  from 
the  vertical  oblong  seed.  Embryo  green,  nearly  surrounding  the  rather  copious 
endosperm.— Three  species,  2  in  S.  Am.  (Greek  speira.  a  coil  or  spiral,  and 
stachus,  a  spike.) 

1.  S.  occidentalis  Wats.  Iodine  Bush.  (Fig.  88.) 
Erect,  diffusely  branched.  2  to  4  feet  high ;  vestiges  of 
leaves  very  short,  broadly  triangular  and  amplexi- 
caul,  acute,  often  nearly  obsolete ;  spikes  numerous, 
sessile  or  nearly  so,  cylindrical,  3  to  10  lines  long; 
bracts  rhomboidal ;  flowers  crowded,  slightly  exserted ; 
calyx  becoming  spongy  and  enclosing  the  fruit. 

Moist  alkaline  clay  soil :  San  Joaquin  Valley ;  Inyo 
Co.  south  to  Chemehuevis  Valley  on  the  Colorado  River, 
east  to  Texas.  Very  abundant  in  the  upper  San  Joaquin 
Valley. 

Rets. — SPIROSTACHYS  occiDEXTALTS  Wats.  Proc.  Am.  Acad.  9: 
12.5  (1874).  Halostachys  occideiifalis  Wats.  Bot.  King,  293  (1S71), 
type  from  the  Great  Basin.  AUenrolfea  occidentalis  Ktze.  Rev. 
Gen.  PI.  546  (ISOl)  ;  Jepson.  Fl.  W.  Mid.  Cal.  181  (1901). 

12.  SALICORNIA  L.  Samphire.  Glasswort. 
Low  very  succulent  herbs  with  jointed  stems  and 
opposite  terete  branches.  Leaves  reduced  to  mere  op- 
posite scales  at  the  nodes,  the  flowers  immersed  in  the 
axils  of  the  scales  of  the  thickened  upper  joints  and 
forming  a  cylindrical  spike.  Flowers  disposed  in  op- 
posite clusters  of  3,  all  perfect  or  the  lateral  ones  of 
each  trio  often  only  staminate.  Calyx  small  and  bladder- 
like, with  an  anterior  opening,  in  fruit  spongy  and 
deciduous.  Stamens  2.  exserted  in  flower.  Ovary  ob- 
long; styles  2  or  3,  short.  Achene  with  membranous 
pericarp,  adherent  to  the  seed.  Embryo  folded,  the 
cotyledons  incumbent  upon  the  caulicle ;  endosperm  none  or  almost  none. — Ten 
species,  all  continents.  ( Latin  sal.  salt,  and  cornu,  horn,  plants  of  saline 
habitat  with  horn-like  branches.) 

Perennial  by  rootstoeks;  flowers  of  a  trio  all  of  the  same  height. 

Spilies  slender,  narrower  than  stems 1.      S.   ambigua. 

Spikes  rather  thicker  than  stems 2.     S.  subterminalis. 

Annuals;  middle  flower  higher  than  the  lateral. 

Joints  of  spikes  longer  than  broad 3.     S.  europaea. 

Joints  of  spikes  broader  than  long 4.     S.  mucroiiata. 

1.  S.  ambigua  ^lichx.  Pickle-weed.  (Fig.  89.)  Stems  erect,  or  decumbent 
and  rooting  at  the  joints,  5  to  12  inches  long,  from  woody  rootstoeks ;  herbage 
greenish ;  internodes  rather  long ;  spikes  slender,  usually  narrower  than  the 
stem,  all  the  scales  flower-bearing  to  the  top ;  achene  pubescent. 

Salt  marshes  along  the  coast:  San  Francisco  and  Suisun  bays  south  to  San 
Pedro  and  Lower  California,  north  to  British  Columbia.    Atlantic  coast. 

Eef. — Salicorxia   ambigua   Miehx.   Fl.   Bor.   Am.   1:    2    (1803),   type  loc.   the  C'arolinas. 

2.  S.  subterminalis  Parish.  Stems  widely  spreading  or  erect  and  compact, 
y^  to  1  foot  high,  from  running  rootstoeks;  internodes  short;  branchlets  very 
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numerous,  each  pair  often  turned  to  one  side,  giving  the  stem  a  unilateral 
appearance:  spikes  1  to  2  inches  long,  of  few  to  several  enlarged  broad  flower- 
bearing  scales  and  terminated  by  about  as  many  long  slender  sterile  ones; 
achene  glabrous. 

Santa  Monica  to  San  Diego,  east  to  Menifee  and 
Perris  and  north  to  Bakersfield. 

Refs. — Salicornia  subtebmixalis  Parish,  Erytboa,  6: 
87  (1898),  type  loc.  western  Biverside  Co.,  Parish  1520, 
4463;  1.  c.  7:  92  (1899)  ;  Abrams,  Fl.  Los  Ang.  130  (1904). 

3.  S.  europaea  L.  Erect  compactly  branching 
annual  3  to  9  inches  high ;  spikes  slender,  1  line 
wide,  mostly  tapering  toward  tip,  the  joints  much 
longer  than  broad ;  scales  with  blunt  or  very  short- 
ly acute  tips ;  middle  flower  much  higher  than  the 
lateral,  shorter  than  the  joints;  fruiting  calyx 
with  raised  spongy  margin  about  a  central  crest. 

Alkaline  marshes,  chiefly  in  the  desert  region : 
San  Diego;  Tehachapi  Valley,  ace.  CoviUe;  Modoc 
Co. ;  Palo  Alto.    Atlantic  coast ;  Europe ;  Asia. 

Eef. — Salicornia  europaea  L.  Sp.  PI.  3  (1753).  S. 
herbacea  L.  Sp.  PI.  ed.  2,  1 :  5  (1762);  Parish,  Erythea,  7: 
91  (1899). 

4.  S.  mucronata  Bigel.  Habit  of  the  preceding; 
spikes  thick-cylindric,  2i/o  to  3  lines  broad,  not 
tapering,  the  joints  broader  than  long;  scales  with 
acuminate  points;  middle  flower  half  higher  than 
the  lateral,  occupying  the  whole  joint ;  fruiting 
calyx  with  flatfish  anterior  face. 

San  Diego ;  east  to  the  Atlantic. 

Refs. — Salicornia  mucronata  Bigel.  Fl.  Bost.  ed.  2,  2 
(1824),  type  loc.  e.  Mass.  S.  bigelovii  Torr.  Bot.  Mex. 
Bound.  184   (1859). 

13.  SARCOBATUS  Nees. 
Fig.  89.  Salicornia  ambigua  Rigid  and  divaricately  branched  compact  shrub 
Michx.;  flowering  spikes,  X  1.  with  somewhat  thorny  branches.  Leaves  alter- 
nate, linear,  sessile,  entire.  Flowers  monoecious  or 
dioecious,  without  bracts.  Staminate  flowers  in  terminal  catkin-like  spikes 
without  calyx  and  with  spirally  arranged  scales ;  stamens  2  to  5  under  a 
stipitate  peltate  scale;  filaments  short.     Pistillate  flowers  axillary  and  com- 
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Fig.  90.     S;UiC0BATUS  VERMICULATUS  Torr.     a.  staminate  inflorescence,  x  1 ;  6.  pistillate  inflor- 
escence, X  1 ;  c,  fruit,  x  4. 
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nionly  solitary,  sessile:  ovary  set  in  a  sae-like  adherent  calyx;  style  short; 
stignias  2,  spreading  horizontally:  ealyx  laterally  margined  by  a  narrow 
border  whieh  beeomes  in  fruit  a  broad  eireular  horizontal  wavy  membranous 
^ffing. — One  speeies.  western  N.  Am.     (Greek  sarcx,  tlesh,  and  batos,  thicket.) 

1.  S.  vermiculatus  Torr.  Bl.\ck  Greasewood.  (Fig.  90.)  Branches 
closely  interlocking,  3  to  5  feet  high ;  bark  white ;  leaves  1/2  to  1%  inches  long, 
fleshy,  flat  on  the  upper  side,  rounded  beneath,  usually  glabrous;  staminate 
spikes  7  to  10  lines  long;  fruiting  ealyx  with  prominently  veined  wing,  4 
to  6  lines  broad. 

Alkaline  clay  soil  of  desert  valleys:  Colorado  and  IMoliave  deserts;  Inyo 
Co.  to  Lassen  and  ]Modoc  cos. ;  east  to  New  Jlexieo  and  north  to  Washington. 

Var.  baileyi  Jepson  n.  comb.  Smaller,  branchlets  always  spincscent ;  bark 
dark  gray;  leaves  usually  pubescent,  4  to  7  lines  long. — ilono  and  Inyo  cos.; 

southern  Nevada. 

Refs. — S.'VRcoBATUS  VERMICULATUS  Torr.  in  Emory,  Mil.  Reeonn.  150  (1848);  Gov.  Contril). 
U.  S.  Nat.  Herb.  4:  185  (1893)  ;  Chesnut  and  Wilcox,  U.  S.  Dept.  Agr.  Div.  Bot.  Bull.  26:  139 
(1901).  •  Batis  (l)vermimlata  Hook.  Fl.  Bor.  Am.  2:  128  (1838),  tyije  loc.  Colsmbja  River, 
Douglas.  FremonUa  vermicularis  Torr.  &  Frem.  in  Frem.  Sec.  Rep.  317,  pi.  3  (184.')).  Var. 
BAn.EYi  Jepson.  S.  iaileyi  Cov.  Proe.  Biol.  Soc.  Wash.  7:  77  (1892),  type  loc.  Nye  Co.,  Nov., 
Vernon  Bailey;  Contrib.  U.  S.  Nat.  Hb.  4:   184,  pi.  20   (1893). 

14.     SUAEDA  Forsk.     Sea  Elite. 
Fleshy  plants  of  salt  marshes  or  alkaline  plains,  with  alternate   subterete 
linear  leaves.     Flowers  perfect,  or  perfect  and  pistillate  on  the  same  plant, 
sessile  in  the  axils  of  the  leafy  bracts,  minutely  l)racteolate ;  calyx  with  5  lobes, 

fleshy,   enclosing  the   utricle 

tand  mostly  carinate  or  crest- 
.       ,  ed.      Stamens    5.      Styles    2 

i^    1\  /<  "''  '^^  short  and  rather  thick. 

^  \"vl'/  Seed    with    a    dark    shining 

f  '^}^^!h.  crustaceous  testa  and  a  spiral 

,^>^Qj^  '"""      ':^  embryo. — About    4')    species, 

^~~^^w\y^  -.         W  '^^^  continents.     (Name  from 

""'^^W  the  Arabic.) 

^^iSf  hovf  shrubs   or  bushes;    calyx   not 

0  appendaged;  stigmas  from 

>^QWJ  *'^^  concave  summit   of  a 

'?§^ryv^^  ''hort   style;    lower   leaves 

^^^^  v!V:^irri?^  mostly    with    an    obscure 

r^9B>>^^=i>^  short  petiole. 

Branchlets     rather    densely 

crowdccl     with    leaves 

jps.hj'  and      flowers;      calyx 

'^~-=*^^^^'S  \>^      /)  cleft  about  half  way. 

OJ^j^v/         fl  1.     S>.  californica. 

'^©^^^  Branchlets    with    smaller    less 

'^^§^^>^  y?  crowded  leaves. 

S^'Wj"^fit^'^?£:i^  Mostly  pubescent  or  wool- 

■^  '^'^  ^y>     calyx     cleft 

(§fO\™j^__-j?  half  way    

tf-^^-^      n  2.    S.  .iiifrntesreiis. 

Mcstly  glabrous  and  glau- 

''"~^^^' f^.,  cous;      ealyx     parted 

^^^^Q^  I  nearly  to   base 

'  '^'  3.     S.  moquini. 

Annuals ;  calyx  transversely  appon- 
Fig.  91.   Suaeda  califorxica  Wats.  a.  Howering  branchlet,  daged;  leaves  sessile  by  a 

x  1 ;  ft,  flower  with  stigmas  exposed,  x  4.  rather  broad  base 

4.     S.  depressa. 

1.  S.  californica  Wats.  (Fig.  91.)  Plants  decumbent.  3  to  9  feet  across, 
the  stems  wootlv  at  base,  succulent  above  and  bearing  ascending  or  erect  leafy 
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branchlets  %  to  1  foot  long;  leaves  spreading  or  somewhat  riTui'ved,  broadly 
linear,  acute,  6  lines  long;  flowering  branches  rather  thick  and  crowded  with 
leaves  and  flowers,  the  leaves  much  surpassing  the  flower  clusters ;  flowers 
large,  2  lines  broad,  1  to  3  in  the  axils,  when  3  tlic  central  one  perfect,  the 
2  lateral  smaller  and  i)istillate;  seed  jet-black. 

Sandy  beaches  bordering  San  Francisco  Bay.  Sept. -Oct.  Var.  pubescens 
Jcpson  n.  var.  Herbage  wooliy-puhcsceiit. —  (Planta  toinentoso-()uhcscciit  ia. )  — 
Del  Mar  (San  Diego  Co.);  noi-lii  ah)ng  the  coast  of  Southern  California  as 
far  as  Santa  Barbara. 

Refs. — SUAED.\  CALIFOBNICA  Wats.  Proo.  Am.  Acad.  9:  89  (187-1),  type  loc.  salt-marslips, 
San  Francisco  Bay;  .Tepson.  Fl.  W.  Mid.  Cal.  182  (1901). 

2.  S.  suffrutescens  Wats.  Si  cm  woody,  ly^  to  3  feet  high,  l)cariiig  an  ir- 
regular crown  of  straggling  branches;  herbage  clothed  with  a  fine  |)ubescenee; 
leaves  linear,  2  to  6  (or  12)  lines  long,  the  upper  little  surpassing  tlie  flower 
clusters;  calyx  cleft  a  little  over  lialf  wa}';  clusters  mostly  3  to  !)-fli)wcred; 
flowers  small,  y>  to  1  line  l)road. 

Alkalinjs  valleys:  Cohuvido  ;iiid  .Mohave  deserts  norUi  1o  Inyo  Co.;  east 
to  New  Mexico.     Mexico. 

Locs. — Tndio,  Parish  S2(iS;  Little  t.'homeluievis  Valley,  Colorado  River,  Jcpson  yi'IlG;  Lone 
Pine,  Jejison  .5122;  Tnlare  plains  ace.  Covillc ;  Liverniore  Pass,  Jepsun,  habitally  like  the  type, 
but  its  lierbage  and  flowers  glabrous. 

Refs. — SuAEDA  scFKBi'TESCENS  Wats.Proc.  Am.  Acad.  9:  88  (1874), based  primarily  on  Suaeda 
fruticosa  var.  multiflora  Torr.  Pac.  R.  Rep.  4'':  130  (1857),  tlie  specimens  from  west  Texas; 
Gov.  Contrib.  U.  S.  Nat.  Herb.  4:  184  (1893).  ,S'.  iorreyana  .lepson,  FI.  W.  Mid.  Cal.  183 
(1901). 

3.  S.  moquini  lirecne.  Ai.kai.i  I'.i.iti-;.  Stems  more  or  less  decunfljeut 
01-  irregularly  spreading,  2  to  3  feet  long;  herbage  glaucous,  glabrous; 
flowering  branches  long  and  slender;  leaves  linear,  2  to  5  lines  long,  mostly 
acute;   clusters   several-flowered;    calyx   deepl.y   5-parted. 

Alkaline  soil:  San  .Joa(iuin  \'allcy;  Southern  California;  east  to  Colorado. 
Very  like  the  preceding  save  in  hai)it. 

Ijocs. — Stockton,  Jcpson  ;  San  Bernardino  Valley,  Parish  4199. 

Kefs. — Suaeda  moquini  Greene,  Pitt.  1:  264  (1889).  Chenopodium  moquini  Torr.  Pac.  R. 
Rep.  7'':  18  (18.56),  based  on  Chcnopodina  linearis  Torr.  Bot.  Stansbury,  394  (1852),  from  west 
side  of  Great  Salt  Lake.     Suaeda  torreyana  Wats.  Proc.  Am.  Acad.  9:  88  (1874). 

4.  S.  depressa  Wats.  var.  erecta  Wats.  Simple  or  branched  at  base, 
erect,  strict,  '^  ^o  li/>  feet  high,  glabrous,  often  glaucous;  leaves  %  to  I14 
inches  long,  acute;  flowering  branchlets  dense,  tlicir  leaves  short,  ovate- 
acuminate;  calyx-lobes  somewhat  unequal,  with  a  conspicuous  horizontal 
wing  on  back. 

Southern  California   and  noi'th   through  the  desert  to   ^lodoe  Co.;  east  to 

the  Rocky  Mts. 

Refs. — Suaeda  depressa  Wats.  Bot.  King,  294  (1871).  Halsola  (/c/uy-.s-.si/  Pursli,  Fl.  197 
(1814),  type  loc.  plains  of  the  Missouri,  Nutlall.  Var.  erecta  Wats.  Proc.  Am.  Acad.  9:  90 
(1874).  Suaeda  erecta  Nelson,  Coulter's  New  ,Mnn.  Rocky  Mts.  169  (1909).  Pondia  erecta 
Nelson,  Bot,  Gaz,  34:  364  (1902). 

1.-).     SALSOLA  L. 

Bushy-branching  hei'I)s  with  rigid  linear  or  subulate  spinesccnt  leaves. 
Flowers  perfect,  solitary,  se.ssile  and  axillary,  each  subtended  by  3  rigid 
spinescent  organs  consisting  of  a  bract  and  2  bractlets.  Calyx  5-parted,  its 
divisions  at  length  horizontally  winged  on  the  back.  Stamens  5.  Ovary 
depressed;  styles  2.  Seed  horizontal;  embryo  coiled  into  a  conic  spiral; 
endosperm  none. — All  continents,  about  40  species.  (Diminutive  of  Latin  salsus, 
salty,  most  of  the  species  of  saline  habitats.) 

1.  S.  kali  L.  var.  tenuifolia  (i.  F.  \V.  Mey.  Russian  Thisti.i;.  Busliy  an- 
nual; leaves  on  the  young  i)iant  linear,  prickle-tipped;  branches  flowering  from 
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near  the  base;  bracts  ovate,  shortly  acuminate,  prickly  pointed,  the  bractlets 
similar  but  narrower;  eal.yx  divisions  converging  over  mature  fruit  and  form- 
ing a  sort  of  beak,  the  wings  irregular  in  shape  and  size. 

Obnoxious  weed,  native  of  Asia,  only  sparingly  established  as  j'et  in  Cali- 
fornia. First  appeared  near  Lancaster  about  1890,  Bakersfield  in  1895,  Stan- 
islaus Co.  in  1903,  Antioch  in  1900,  Salinas  Valley  in  1910,  and  Solano  Co. 
in  1911.  Now  established  and  troublesome  at  Ceres.  Abundant  and  highly 
pernicious  in  the  Dakotas,  etc. 

Refs.— Salsol.\  kali  L.  Sp.  PI.  222  (1753),  tvpe  European.  Var.  tenuipolia  G.  F.  W. 
Mey.  Russian  Thistle,  IT.  S.  Bur.  PI.  Iml.  Farmer's  Bull.  10  (1893)  and  Div.  Bot.  Bull.  15 
(1894);   Univ.  Cal.  Agr.  Exp.  Bull.  107   (1S95). 

AMARANTHACEAE.     Amaranth  Family. 

Ours  coarse  herbs  with  simple  entire  leaves.  Flowers  small,  usually  greenish, 
inconspicuous,  perfect  or  unisexual,  in  ours  congested  in  spikes  or  clusters. 
Calyx  of  3  to  5  sepals,  or  sometimes  only  1,  persistent  and  more  or  less  sca- 
rious.  Corolla  none.  Stamens  5,  sometimes  fewer.  Ovary  superior,  1-celled, 
with  2  or  3  stigmas.  Fruit  a  utricle,  indehiscent,  bursting  irregularly  or  cir- 
cumscissile.  Embryo  curved. — About  500  species,  all  continents  but  mostly 
tropical,  none  in  the  cold  zones. 

Bibliog. — Gray,  A.,  Amblogyne  (Proe.  Am.  Acad.  5:  168-170, — 1861).  XJline  and  Bray, 
Synopsis  of  N.  Am.  Amarantliaeeae  (Bot.  Gaz.  19:  267-272,  313-320,-1894;  20:  153-167, 
337-344,  449-453,-1895;   21:   348-356,-1896). 

Leaves  alternate;   utricle  mostly  dehiscent 1.     Amar.\xthus. 

Leaves  opposite ;   utricle  indehiscent 2.     Cladothrix. 

1.  AMARANTHUS  L.  Amaranth. 
Annual  weeds  with  alternate  leaves  and  small  green  or  sometimes  purplish 
glabrous  flowers.  Flowers  bracteate,  disposed  in  axillary  or  terminal  spikes, 
or  in  axillary  clusters,  usually  monoecious  or  polygamous,  rarely  dioecious, 
commonly  with  staminate  and  pistillate  flowers  in  same  cluster.  Seed  mostly 
black  and  shining. — Species  45,  mostly  tropical  but  also  in  the  temperate 
zones  of  all  continents,  (Greek  a-,  not,  and  maraino,  to  fade,  the  spikes  of 
certain  species  retaining  their  color  in  drying.) 

Utricle  circumscissile,  the  top  falling  away  as  a  lid. 

Sepals  mostly  narrowed  upward;   flowers  monoecious. 

Flowers  in  dense  terminal  and  axillary  spikes;  sepals  5,  mostly  unequal. 

Spikes  stout   1.     A.  retrofiexus. 

Spikes  slender  2.     A.  hybridus. 

Flowers  in  small  axillary  clusters  of  short  spikes. 

Sepals  of  same  number  in  staminate  and  pistillate  flowers. 

Sepals  3;  plant  erect,  bushy-branched;  utricle  very  rugose.  .3.     A.  graecuans. 
Sepals  5  or  4, 

Plant  prostrate;   utricle  a  little  wrinkled 4.     A.  hlitoides. 

Plant  with  ascending  stems;  utricle  smooth 5.     A.  carneus. 

Sepals  of  staminate  flower  mostly  3,  of  pistillate  flower  mostly  1 .  .  6.    A.  calif ornicus. 
Sepals  5,  mostly  dilated  upward. 

Flowers  monoecious;  pistillate  sepals  fimbriate 7.     A.  fimbriatus. 

Flowers  dioecious;   pistillate  sepals  mostly  retuse,  mucronate 8.     A.  palmeri. 

Utricle  fleshy,  indehiscent;  sepals  2  or  3;  prostrate  plant 9.     A.  deflejrus. 

1.  A.  retrofiexus  L.  Rough  Pigweed.  Stoutish,  commonly  branched  from 
the  base,  with  erect  or  ascending  branches,  1  to  4  feet  high;  herbage  roughish 
pubescent ;  leaves  rhombic  to  oblong-ovate,  petioled,  1  to  3  inches  long ; 
flowers  green,  densely  crowded  in  spikes ;  spikes  axillary  and  terminal,  erect 
or  slightly  spreading,  1  to  4  inches  long;  bracts  lanceolate-subulate,  scarious 
except  the  green  carinate  midrib,  llo  to  3  lines  long;  sepals  5,  unequal,  oblong- 
lanceolate,  cuspidate,  1  line  long  or  less ;  utricle  wrinkled,  surpassed  by  the 
sepals. 
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Very  common  in  oreliards,  gardens  and  waste  lands.  Introdiu-ed  from 
tropic-al  America. 

Kef.— Am.\r.\xthus  retroflexus  L.  Sp.  PI.  991  (17.53),  the  type  from  Pennsylvania,  Ealm. 

2.  A.  hybridus  L.  Green  Amaranth.  Stems  erect  or  ascending,  1  to  4 
feet  high;  herbage  glabrous  or  sparingly  pubescent;  leaves  broadly  ovate  to 
ovate-lanceolate,  1  to  4  inches  long;  spikes  slender,  bristly,  panicled,  e.specially 
at  ends  of  branches;  sepals  about  \i,  as  long  as  the  subulate-lanceolate  bracts, 
oblong,  acute  or  acuminate;  utricle  surpassing  the  calyx,  scarcely  wrinkled. 

Introduced  from  tropical  America,  occurring  locally  through  the  state. 

Locs.— Yreka,  Butler  .543;  Bouklin  Island  (Zoe,  4:  216);  San  Bernanlino,  Parish  ("as 
abundant  as  A.  retroflexus").  The  var.  hypochondr!acu.s  Jepson  n.  comb.,  with  purple- 
tinged  leaves,  bracts  and  flowers,  is  also  introduced  in  the  lower  Sacramento  River  islands 
(Erythea,  1:   243). 

Eefs.— AM.utANTHUS  HYBRIDUS  L.  Sp.  PI.  990  (1753),  the  tvpe  from  Va.  A.  chlorostachys 
WiUd.  Hist.  Amarant.  34,  t.  10,  fig.  19  (1798);  Parish,  Zoe,  1:  125  (1890).  Var.  HYPOCHON- 
DRiAcus  Jepson.    A.  hypochondriaeiis  L.  Sp.  PI.  991  (1753),  the  type  from  Va. 

3.  A.  graecizans  L.  Tumble-weed.  Stems  freely  and  rigidly  branching, 
1  to  3  or  4  feet  high,  commonly  of  bushy  outline ;  herbage  light  "or  somewhat 
yellowish  green,  glabrous  or  nearly  so;  leaves  oblong-spatulate  or  obovate,  4 
to  8  lines  long;  flowers  in  clusters  in  short  axillai-y  spikes;  bracts  .subulate,  1 
to  lio  lines  long,  nnich  longer  than  the  sepals;  "sepals  3,  oblong,  acute  or 
obtuse,  thin,  shorter  than  the  rugose  utricle. 

Slimmer  weed;  extremely  abundant  in  cultivated  fields;  naturalized  from 
tropical  America.  The  plant  becomes  rigid  when  dead  and  dry,  and  when 
loosened  by  fall  winds  is  carried  across  the  fields  as  a  tumble-weed,  the  seeds 
being  thus  most  effectively  dispersed. 

T,,  I'e-fs  — Amaranthus  graecizans  L.  Sp.  PI.  990  (1753),  the  type  from  Va.    A.  albus  L   Sp 
PI.  ed.  2,  2:   1404  (1763)  ;  Jepson,  Fl.  W.  Mid.  Cal.  173   (1901).  ' 

4.  A.  blitoides  Wats.  Stems  branching,  prostrate  or  spreading  and  mat- 
like,  lo  to  2  feet  long;  herbage  glabrous  or  nearly  so;  leaves  spatulate  to 
obovate.  4  to  6  or  10  lines  long,  often  white-nerved  on  the  margins  and  be- 
neath, drawn  down  to  slender  petioles;  flowers  in  axillary  clusters  mostly 
shorter  than  the  petioles ;  bracts  ovate-lanceolate,  little  longer  than  the  sepals ; 
sepals  5  or  4,  oblong  or  oblong-lanceolate,  acute  or  cuspidate,  slightly  shorter,' 
or  1  or  2  equaling  or  slightly  longer,  than  the  utricle;  stamens  3;  utricle 
somewhat  wrinkled  toward  the  summit. 

Washington  to  Colorado  and  south  to   Mexico.     Introduced  in   California 

GrJ:::"^u"'2'':Tol)tYrekt5«Vn"  """'""''   ^'''-  '''''  ^"^^  "'^  '  ^"'^""  ^°'^  ^''^^'  ^«<'- 
Var.  crassius  Jepson  n.  var.    Stems  1  to  li/o  feet  long,  these  and  the  branch- 
lets  coarsish,  whitish,  ascending;  leaves  not  at  all  or  scarcely  white-veined.— 
(Caules  pedales  vel  sesquipedales  ramulique  erassusculi  subalbi  ascendentes- 
toha  baud  albo-venosa.)— Reno,  Nev.,  Jepson  (tvpe)  ;  Modoc  Co..  Manning  242 
Nev!'?B7t:^Gari9f'!fl.5T'™"'''''  '^'''^^'  ^""'  ^'"'  ^'''"^'   ^^'   ^'^    d^"),  type  spms.   from 
5.     A.   carneus    Greene.     Stems    ascending,   thickish,    obscurelv   angled    or 
groovecl,   somewhat   flexuous,   1   to   U/,   feet  long;   leaves   narrowly   obovate, 
acute,   bristly  tipped,   %   to   1   inch   long,   acutely  drawn   down  to  "a  petiole; 
flowers  111  axillary  clusters  of  short  spikes  little  exceeding  the  petioles;  axes 
ot  the  spikes  thickish,  flexuous;  sepals  5.  unequal,  broadly  oblong,  acuminate 
or  acute,  equaling  or  the    longer  ones  exceeding  the  smooth  utricle,  all  more 
or  less  cuspidate-tipped;  style  short  and  thick,  forming  a  distinct  apiculation 
to  the  utricle;  stigmas  3. 

Siskiyou  Co.  (Yreka.  Butler  1067).     Idaho. 
Gre^«?'~'^'"'"'*'''''"^"'  CARXEUS  Greene,  Pitt.  2:   105  (1S90),  type  loc.  Beaver  Canon,  Llaho, 
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6.  A.  californicus  Wats.  Stems  prostrate,  4  to  12  inches  long,  stoutish 
and  rather  tleshy,  with  numerous  short  branchlets ;  leaves  obovate  to  oblong, 
mostly  obtuse,  prominently  mucronate,  the  veins  and  margins  white,  2  to  5 
lines  long,  the  petiole  i/>  to  as  long;  flowers  green  or  reddish,  in  many  small 
axillary  clusters;  sepals  in  staminate  tlower  3  (or  2),  membranous,  oblong- 
ovate,  mucronate  or  erosulate ;  stamens  3  (or  2  or  1):  sepals  in  pistillate 
flower  1  (or  2  or  3)  ;  utricle  smooth,  bursting  irregularly  and  releasing  a  red 
seed. 

Moist  soils,  often  in  beds  of  dried-np  pools  or  lakes ;  California  to  southern 
Oregon  and  western  Nevada.     Sept.-Oct. 

Locs. — Yreka,  Butler  133 ;  Searsville,  San  Mateo  Co.,  C.  F.  Baker  1S55 ;  Palomar, 
MeClaichie. 

Refs. — Amaranthus  californicus  Wats.  Bot.  Cal.  2:  42  (1S80).  Mengm  calif ornica 
Moq.  in  DC.  Protlr.  13=:  270  (1849),  type  loc.  Monterey.  Hartweg  1930;  "Caulis  *** 
erectus";   otherwise  the  spms.  above  cited  agree  notably  with  description  of  the  type. 

A.  albomarmnatus  Uline  &  Bray,  Bot.  Gaz.  19:  318  (1894),  type  loc.  Monterey  (Jo.,  Palmer 
456  in  1876.  Stems  white;  leaves  elliptical,  very  small  (1  to  2  lines  long),  conspicuously  white- 
margined;  flowers  crowded  in  the  dense  foliage;  sepals  2  or  3,  minute,  scale-like. — Not  known 
to  us,  but  apparently  the  plant  we  here  take  to  be  A.  californicus. 

7.  A.  fimbriatus  \Yats.  Stems  several  from  the  base,  1  to  2  feet  high, 
simple  or  sparingly  branched ;  herbage  glabrous,  purplish,  especially  the 
inflorescence;  leaves  linear,  narrowed  below  into  a  short  petiole,  1  to  2  inches 
long;  flowers  in  rather  loose  clusters;  clusters  scattered  or  mostly  approxi- 
mate and  forming  a  long  terminal  spike ;  bracts  ovate,  acute,  scarious-bordered, 
shorter  than  the  calyx ;  sepals  of  staminate  flowers  oblong,  obtuse,  those  of 
the  pistillate  flowers  broaclly  fan-shaped  with  a  narrow  thickened  base  and 
fimbriate  margin,  1  line  long;  "stamens  2  or  3";  stigmas  3. 

Mohave  and  Colorado  deserts,  east  to  Utah  and  Texas,  south  into  Mexico. 

Loes. — Lanfair,   Maye   Tennent;   Julian,    Cleveland. 

Refs. — Amaranthus  fimbriatus  Wats.  Bot.  Cal.  2:  42  (1880).  Amblocjyne  fimbriata 
Gray,  Proc.  Am.  Acad.  5:  168  (1861).  Sarratia  berlandieri  var.  fimbriata  Torr.  Bot.  Mex. 
Bound.  179   (1859),  type  loc.  Gila  River,  SchoU. 

8.  A.  palmeri  Wats.  Stems  stout,  erect,  2  to  4  feet  high,  glabrous  or 
pubescent;  leaves  broadly  ovate,  acute  or  acuminate,  broadly  cuneate  at  base, 

1  to  4  inches  long,  on  petioles  1  to  2  times  as  long;  flowers  dioecious,  in  dense 
elongated  spikes  leafy  at  base ;  bracts  solitary,  those  of  the  pistillate  spikes 
subulate,   spreading,   rigid,   awn-tipped,   narrowly  searious-margined   at   base, 

2  to  3  times  as  long  as  the  flowers;  calyx  %  to  IVo  lines  long,  falling  with 
the  fruit,  unequal,  obscurely  cordate  at  base;  sepals  of  staminate  flower 
oblong-ovate  and  acute,  or  oblong-lanceolate  and  acuminate;  sepals  of  pistil- 
late flower  obovate,  refuse  or  truncate,  usuall.y  mucronate  or  setaceously 
apiculate ;  stigmas  2 ;  utricle  rugose  at  summit. 

Colorado  Desert;  east  to  Texas  and  south  into  Mexico. 

Locs. — Holtville,  Parish  8269 ;  Chemehuevis  Valley,  Colorado  River,  Jepson  5209 ;  Ft.  Yuma, 
Brandegee :  Salton  Creek,  Brandegee ;  Cameron  Lake,  Brandegee.  Abundant  in  southern 
Arizona  where,  cut  and  stacked  by  the  Mexican  population  as  a  winter  feed  for  horses,  it 
yields  nearly  3  tons  per  acre   (Bur.  PI.  Ind.  Bull.  67:   58). 

Ref. — Amaranthus  palmeri  Wats.  Proc.  Am.  Acad.  12:  274  (1877),  type  loc.  Larkin's 
Sta.,  San  Diego  Co.,  Palmer  323. 

9.  A.  deflexus  L.  Stems  slender,  prostrate,  a  little  succulent,  1  to  1% 
feet  long ;  leaves  rhombic-ovate ;  flowers  pol.ygamous,  in  short  spikes  clustered 
in  the  axils,  or  disposed  in  dense  terminal  spikes  1  inch  long  or  more ;  sepals 
2  or  3,  oblong,  surpassing  the  bracts;  utricle  3  to  5-ribbed,  surpassing  the 
sepals,  indehiscent. 

Introduced  from  southern  Europe;  naturalized  along  streets  and  in  gar- 
dens ;  towns  about  San  Francisco  Bay. 

Ref. — Amaranthus  deflexus  L.  Mant.  2:   295   (1771),  type  European. 


NYCTAGINACEAE  451 

2.     CLADOTHRIX  Nutt. 

Stellate-pnlipscent  annuals  or  woody-based  perennials  with  opposite  leaves. 
Flowers  axillar.y,  solitary  or  in  small  glonierules.  perfect,  subtended  by  3 
small  bracts  and  by  foliaceous  involueral  bracts.  Sepals  5.  equal,  thin, 
pubescent.  Stamens  5,  arising  from  the  margin  of  a  short  cup-shaped 
hypogyiious  disk,  with  5  short  teeth  alternating  with  the  filaments.  Aehene 
subglobose,  indehiscent. — Species  3,  southern  United  States  and  Mexico.  (Greek 
klados,  branch,  and  thrix.  hair,  in  reference  to  the  stellate  covering.) 

1.  C.  oblongifolia  Wats.  White-woolly  perennial;  stems  widelj'  branch- 
ing, forming  low  broad  mound-like  plants  9  to  15  inches  high  and  IV'o  to  3 
feet  broad ;  leaves  roundish  ovate,  obtuse,  3  to  10  lines  long,  shortly  petioled ; 
uivolucral  bracts  united  and  forming  definite  involucres;  involucres  panicu- 
lately  disposed,  subsessile  or  shortly  peduncled,  their  tubes  oblong-turbinate, 
1  to  li-o  lines  long,  their  lobes  3,  foliaceous,  round-ovate.  1  to  2  lines  long; 
sepals  ovate-lanceolate,  1  line  loug. 

Sandy  washes ;  Colorado  Desert  and  eastern  Mohave,  north  into  Inyo  Co. 
Arizona,  southern  Nevada. 

Loes. — Milpitas,  Colorado  River,  Jepson  5283;  Salton,  Parish;  Bagilacl,  T.  Brandegee ;  Death 
Valley,  ace.  CoviUc.    Ash  Milws.,  Nev.,  Purpus  602.5. 

Kefs. — Cl.\dothrix  oblongifolia  Wats.  Proc.  Am.  Acad.  17:  376  (1882),  type  spms.  from 
the  Colorado  River  (Chimney  Peak,  Xtirberri/,  and  Yuma,  Prinqlt)  and  the  ilohave  Desert, 
Warm  Sprs.,  S.  B.  <J-  W.  F.  Parish  1346;  Cov.  Contrib.  U.  S.'  Nat.  Herb.  4:  179  (1893). 
C.  cryptantha  Wats.  Proc.  Am.  Acad.  26:  125  (1891),  based  on  spms.  bv  Parry  (e.  Colorado 
Desert)  and  by  Orcutt  2186  (Carrizo  Creek,  San  Diego  Co.);  Parish, 'Zoe,  5:  113  (1901). 
C.  lanuginosa  Wats.  Bot.  Cal.  2:  43  (1880),  not  Nutt.  With  each  flower-cluster  set  in  an  in- 
volueral cup,  C.  oblongifolia  is  sharply  separated  from  C.  lanuginosa  Nutt.,  which  has  solitary 
flowers  and  its  involueral  bracts  quite  distinct.  The  latter  species  occurs  in  Arizona  and  may 
yet  be  found  in  southeastern  California. 

Alternanthera  achyrantha  R.  Br.  Prodr.  1:  417  (1810).  Prostrate  annual 
with  opposite  leaves;  leaves  broadly  ovate  or  obovate.  shortly  acute  or  mucro- 
nate.  5  to  11  lines  long,  cuneately  narrowed  at  base  into  a  petiole;  flowers  per- 
fect, in  short  white  spikes;  spikes  dense,  mostly  axillary,  solitary  or  clustered, 
3  to  6  lines  loug;  sepals  5.  lanceolate,  unequal.  2  more  carinate-concave,  all 
woolly  on  the  back  with  barb-tipped  hairs;  stamens  5,  with  5  alternating 
sterile  filaments,  all  united  at  base  into  a  cup-like  disk;  aehene  flattened, 
indehiscent. — Native  of  jMexico,  locally  introduced  at  Los  Angeles  (Erythea, 
1:   99). 

NYCTAGINACEAE.     Four-o'clock  Family. 

Ours  more  or  less  succulent  herbs  or  low  shrubs  with  opposite  entire  leaves 
and  commonly  swollen  joints.  Flowers  perfec^t,  regular,  subtended  by  bracts 
which  often  form  a  calyx-like  involucre.  Bracts  or  involucres  often  colored. 
Calyx  plicate  in  the  bud.  tubular,  colored  like  a  corolla  and  very  delicate.  4 
or  5-lohed.  the  lower  part  of  its  tube  circumscissile  and  leaving  a  persistent 
base  which  is  closely  constricted  over  but  not  attached  to  the  superi(U'  ovary. 
Corolla  none.  Stamens  in  ours  3  to  5  (or  7),  mostly  unequal,  hypogynous 
(or  perigynous  in  Abronia).  Ovary  1-celled,  1-ovuled;  style  and  stigma  1. 
P'ruit  an  aehene,  closely  invested  by  the  base  of  the  calyx-tube,  which  be- 
comes very  much  hardened  and  is  often  striate,  ridged,  or  winged.  Embryo 
mostly  coiled,  with  mealy  endosperm ;  cotyledons  2,  or  only  1  in  Abronia  b.y 
reduction. — Genera  20  and  species  about  200;  all  continents  but  mainly  Ameri- 
can. 

Bibliog. — Gray,  A.,  Some  new  Gen.  and  Sp.  of  Nyctaginaceae,  prin.  coll.  in  Tex.  and  New 
Mex.  (Am.  Jour."  Sci.  ser.  2,  15:  259-263,  319-324,-1853).  Rydberg,  P.  A.,  Nyctaginaceae  of 
Rocky  Mt.  Reg.  (Bull.  Torr.  Club,  29,  680-693,— 1002).  .Tones.  M.  E..  Nyctaginaceae  of  the 
Great  Plateau  (Contrib.  10:  34-54,-1902).    Standley,  P.  C,  Allioniaeeae  of  the  United  States 


452  NTCTAGINACEAE 

(Contrib.  U.  S.  Nat.  Herb.  12:  303-389, — 1909);  AUioniaceae  of  Mexico  and  Central  America 
(1.  c.  13:  377-430,-1911). 

Flowers  without  an  involucre,  each  pedicel  bearing  or  subtended  by  1  to  3  small  bracts. 
Calvs  campanulate  or  funnelform,  mostly  reddish  or  purplish. 

"  Fruit  5-angled   or   .5-ril)bed '. 1.      Boerh.vavia. 

Fruit  globose,   smooth 2.     Hermidium. 

Calyx  salver-shaped  with  very  much  elongated  tube,  white 3.     Acleisanthes. 

Flowers  subtended  by  an  involucre. 

Involucral  bracts  distinct  or  nearly  so;   fruit  usually  winged. 

Bracts  5  or  more,  wholly  distinct;   fruit  without  glands 4.     Abboxia. 

Bracts  3,  distinct  nearly  to  base;  fruit  with  2  rows  of  glands 5.    Wedeliella. 

Involucre  composed  of  more  or  less  united  bracts;   fruit  not  winged. 

,  Fruit  5-ribbed;    involucre  enlarged   in   fruit 6.     Allionia. 

Fruit  mostly  smooth;  involucre  unchanged  in  fruit 7.     MiE.iBiLis. 

1.     BOERHAAVIA  L. 

Slender  herbs  with  glandular  rings  about  the  internodes.  Blades  of  the 
opposite  leaves  unequal.  Bracts  minute,  1  to  3  to  each  flower.  Flowers  small, 
on  jointed  pedicels.  Calyx  campanulate  or  funnelform,  5-lobed.  Stamens  1 
to  5;  filaments  slender,  united  at  base.  Stigma  shield-shaped.  Fruit  club- 
shaped  to  obpyramidal,  3  to  5  (or  10)  -ribbed,  or  -angled,  or  narrowly  winged. 
— Species  50,  all  continents.  (H.  Boerhaave,  1668-1738,  famous  Dutch  physi- 
cian and  botanist,  professor  at  Leiden.) 
Calyx  campanulate;  fruit  .5-ribbed. 

Annual ;    fruit  glabrous 1.     B.  intermedia. 

Perennial;   fruit  glandular-viscid 2.     B.  hirsuta. 

Calyx  funnelform;  fruit  obscurely  10-ribbed 3.    B.  annulata. 

1.  B.  intermedia  Jones.  Low,  spreading  or  ascending,  the  stems  almost 
filiform-slender,  ■'^4  to  1^4  f^^t  long:  leaves  elliptic  to  lanceolate,  obtuse  or 
acute ;  peduncles  bearing  2  to  5  umbellate  or  subcapitate  flowers ;  calyx  1  line 
long ;  fruit  cuneate  or  short-clavate,  1  to  IV:^  lines  long. 

Southwestern  Colorado  Desert  {Orcutt  2090  ace.  Standley),  east  to  Texas 
and  south  into  Mexico. 

Refs. — BOERHAAVIA  IXTERMEDIA  .lones,  Contrib.  10:  41  (1902),  type  loc.  El  Paso,  Tex., 
Jones  417.'?;   Stand.  Contrib.  U.  S.  Nat.  Herb.  12:   3S2   (1909). 

2.  B.  hirsuta  Willd.  Stem  branching,  2  or  3  feet  long,  parts  or  some  of 
the  internodes  and  petioles  sparseh'  hirsute-glandular;  leaves  round-ovate, 
mostly  obtuse  or  some  acutish,  rounded  at  base,  i-.  to  2  inches  long;  flowers 
nearly  sessile  in  small  clusters  terminating  slender  peduncles,  the  peduncles 
more  or  less  divaricate  in  a  loose  panicle;  calyx  red,  1  line  long;  fruit  1  to 
2  lines  long,  5-ribbed. 

San  Jacinto  Valley  and  Coyote  Caiion  (Southern  California),  east  to  Arizona 

and  Mexico. 

Refs.— BoERH.\AviA  HIRSITA  Willd.  Phvt.  1  (1794);  Stand.  Contrib.  U.  S.  Nat.  Herb.  12: 
382    (1909). 

3.  B.  annulata  Cov.  Perennial:  stem  stout,  erect  from  an  ascending  base, 
glabrous,  glaucous,  1  to  3  feet  high,  the  middle  of  each  internode  usually  with 
a  reddish  mucilaginous  ring ;  leaves  ovate-oblong,  cordate  or  rounded  at  base, 
obtusish  at  apex,  thick,  rigid,  fleshy,  entire  or  sometimes  "lacerate,"  1  to  2 
inches  long,  hirsute;  petiole  nearly  as  long  as  blade;  flowers  3  to  4  lines 
long,  in  small  clusters  terminating  the  branches;  stamens  3.  and  with  the  style, 
conspicuously  exserted;  fruit  turbinate,  glabrous,  obscurely  10-ribbed,  21/0 
lines  long. 

Death  Valley  region. 

Eefs. — BoERHA.\vi.\  .VXNULATA  Cov.  Contrib.  V.  S.  Nat.  Herb.  4:  177,  pi.  18  (1893),  type  loc. 
Furnace  Creek  Canon.  Funeral  Mts.,  Coville  577.  Aiiulocaulis  annulatus  Stand.  Contrib. 
XT.  S.  Nat.  Herb.  12:  375  (1909). 
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2.     HERMIDIUM  Wats. 

Perennial  glabrous  herbs  with  thick  fleshy  leaves.  Flowers  in  head-like 
clusters  on  the  ends  of  terminal  or  axillary  pedimcles ;  clusters  6  to  S-flowered, 
each  flower  subtended  by  a  large  ovate  leathery  bract,  the  short  pedicels 
adnate  to  the  midveins  of  the  bract.  Calyx  campanulate-funnelforin,  light 
purple,  slightly  lobed.  Stamens  5  to  7,  these  and  the  style  about  as  long  as 
the  calyx.  Fruit  nearly  globose,  smooth,  glabrous. — Monotypic.  (Diminutive 
of  the  Greek  Hermes,  perhaps  a  fancied  resemblance  between  the  pediceled 
flower  and  a  little  statue  of  that  god.) 

1.  H.  alipes  "Wats.  Stems  several  from  a  woody  caudex,  stout,  ascending, 
simple  or  slightly  branched,  5  to  12  inches  high ;  leaves  round  to  oblong-ovate, 
obtuse  or  subacute,  subcnrdate  at  base,  1  to  2  inches  long,  very  shortly  petioled; 
bracts  occasionally  slightly  united. 

Panamint  and  White  mountains,  north  to  north-central  Nevada,  thence  east 
to  Utah. 

Eefs.— Hermidium  alipes  Wats.  Bot.  King,  286,  pi.  32  (1S71),  type  loe.  Humboldt  Valley, 
Nev.,  Watson. 

3.     ACLEISANTHES  Gray. 

Perennial  herbs  or  low  shrubs.  Flowers  axillary  or  terminal,  each  subtended 
by  1  to  3  small  narrow  bracts.  Calyx  white,  with  a  very  much  elongated  slen- 
der tube  and  spreading  but  very  small  5-lobed  limb.  Stamens  2  to  5,  unequal, 
the  slender  filaments  united  at  the  base.  Fruit  narrowly  ellipsoidal,  5-angled 
or  5-ribbed. — Southwestern  United  States  and  Mexico,  7  species.  (Greek  a-, 
privative,  cleis,  something  which  closes,  and  anthos,  flower,  the  flower  not 
enclosed  by  the  involucre.) 

1.  A.  longiflora  Gray.  Yerba  de  la  Rabl\.  Stems  slender,  scabrous 
pubendent,  6  to  10  inches  long;  leaves  triangular-lanceolate,  acute,  broadly 
cuneate  at  base,  y^  to  1  inch  long,  shortly  petioled;  calyx-tube  4  to  4io  inches 
long,  its  lobes  2  or  3  lines  long;  stamens  exserted. 

Marie  Mts.,  eastern  Riverside  Co.,  Schellengcr.  East  to  Texas  and  south 
into  Mexico. 

Eefs. — ACLEISANTHES  LOKGIFLORA  Gray,  Am.  Jour.  Sci.  ser.  2,  1.5:  261  (1853),  type  loc. 
Valley  of  the  Limpio,  Texas,  Wright  599;  Torr.  Bot.  Mex.  Bound.  170,  pi.  46  (1859). 

4.     ABRONIA  Juss. 

Herbs  with  viscid  herbage.  Leaves  of  the  opposite  pairs  more  or  less 
unequal.  Pedimcles  axillary  or  terminal,  bearing  a  many-flowered  head  sub- 
tended by  5  to  15  distinct  involucral  bracts.  Flowers  showy.  Calyx  salver- 
form.  Stamens  commonly  5,  unequal,  included  in  the  tube  and  inserted  upon 
it.  Style  included.  Persistent  base  of  calyx  3  to  5-winged,  more  or  less 
reticulate,  enclosing  a  cylindrical  achene. — Species  about  25,  western  North 
America.     (Greek  abros,  graceful.) 

].    Caulescent  plants. 
Fruits  with  2  to  5  conspicuous  wings. 

Fruits  very  large  and  with  very  thick  wings;   seacoast. 

Flowers  yellow    1.     A.   latifolia. 

Flowers  deep  dark  red 2.     A.  maritima. 

Fruits  smaller  and  with  thinner  wings;   flowers  red,  pink  or  white. 
Herbage  glandular  or  glandular-puberulent ;    seacoast. 

Wings  mostly  5,  broadened  upward,  truncate  above  or  tapering  to  the  beak 

3.    A.  umbellata. 
Wings  mostly  3,  wider,  produced  above  into  a  rounded  lobe  which  surpasses  the 

body 4.    A.  alba. 

Herbage  villous,  usually  glandular;  mostly  of  the  interior. 

Wings  usually  5,  often  unequal 5.     -•(.  villosa. 

Wings  only  2 0.     A.  pogonantha. 
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Fruits  narrowly  winged  or  wingless. 

Wings  5,  narrow,  sometimes  ridge-like 7.     A.   turbinata. 

Wings  or  ridges  2  or  none S.     A.  exalata. 

S.    Acaulescent  or  nearly  so;  high  montane. 

Prostrate,   forming  thick  mats;   clusters  2   or  ."-flowered 9.     A.  alpina. 

Erect,  scapose;  clusters  about  15-flowered 10.     A.  nana. 

1.  A,  latifolia  Esch.  Yellow  Sand-Verbexa.  Steins  stout.  1  to  2  feet 
long,  prostrate,  only  the  leaves  and  flowering  peduncles  aseending  or  erect; 
herbage  very  succulent,  glandular-puberulent ;  leaves  orbicular  and  broader 
than  long  to  broadly  ovate,  truncate  or  reniform  at  base,  yu  to  lio  inches 
long ;  peduncles  usually  exceeding  the  leaves ;  bracts  5,  broadly  ovate,  acute, 
2  to  3  lines  long ;  flowers  somewhat  fragrant,  yellow,  6  lines  long ;  fruit  broadly 
turbinate,  4  to  7  lines  long,  its  5  wings  more  or  less  unequal,  broadened  from 
the  base  upward,  then  sloping  abruptly  to  the  short  beak  or  truncate,  or  the 
wing.s  sometimes  much  reduced;  taproots  cylindric,  fleshy,  i/.  to  2  inches 
thick,  1  to  li/o  feet  long,  often  (when  large)  with  rope-like  branches  several 
feet  long. 

Common  along  the  seashore  from  Santa  Barbara  Co.  to  ilonterey  and 
northward  to  Vancouver  Island.     ]\Iay-Nov, 

Ref. — Abronia  l.\tifolia  Esch.  Mem,  Acad.  Petersb.  10:  281  (1826),  type  from  California 
(Linnaca,  .3;  lift.  ber.  147). 

2.  A.  maritima  Nutt.  Stems  prostrate.  1  to  2  feet  long ;  herbage  glandular- 
puberulent :  leaves  thick,  round-ovate,  with  regular  flowing  outline,  Vi:  to 
1%  inches  long;  flowers  deep  dark  red;  bracts  thii-k,  long  oblong,  acute,  A 
to  5  lines  long;  fruit  large  (5  to  7  lines  long,  6  to  10  lines  broad),  its  5 
wings  strongly  broadened  upward,  often  somewhat  produced  above  the  body 
and  equaling  or  exceeding  the  short  beak,  or  sometimes  one  or  more  much 
reduced. 

Seashore,   San  Luis  Obispo   Co.   to   San  Diego.   Lower   California,    ilexico. 

Locs. — Avila,  San  Luis  Obispo  Bay,  Summers;  San  (^'lemente  Isl.,  T.  Brandegee ;  Del  Mar, 
T.  Brandei/ce ;  San  Diego,  Jep.^on  1.596;  Coronado,  Berg.  The  large  globose  clusters  of  fruit 
suggest  vaguely  the  head  of  Medusa.  The  variations  in  fruit  and  pubescence  would,  to  a 
certain  degree,  afford  basis  for  segregation  of  forms  similar  to  those  of  A.  umbellata. 

Ref. — Abronia  maritima  Nutt.;  Wats,  Bot.  Cal.  2:  4  (1880),  type  loc.  San  Pedro,  Nuttull 
(ex.  label  of  type  in  Gray  Herb.). 

3.  A.  umbellata  Lam,  Common  Sand-Verbena.  Stems  slender,  prostrate, 
viscid,  1  to  3  feet  long;  leaves  nearly  glabrous,  roundish  or  ovate  to  narrowly 
oblong,  the  margin  often  somewhat  sinuate,  1  to  li/s  inches  long;  heads  10  to 
15-flowered,  on  peduncles  2  to  6  inches  long;  involucral  bracts  narrowly 
lanceolate,  2  or  3  lines  long;  calyx  rose-purple,  6  to  8  lines  long;  fruit  4 
to  5  lines  long,  often  as  broad ;  wings  mostly  5,  rather  thin  but  firm,  widened 
upward  and  broadest  above,  at  apex  truncate  or  sloping  to  the  beak,  usually 
shorter  than  the  beak,  or  the  wings  sometimes  reduced  and  the  fruit  narrow 
and  spindle-like. 

Common,  Californian  seacoast  from  Los  Angeles  Co.  to  ]\lonterey,  San 
Francisco  Bay,  Humboldt  Co.  and  north  to  Washington. 

Refs. — Abronia  umbellata  Lam.  Tab.  Encycl.  1:  469,  pi,  105  (1791),  the  type  spm,  cult, 
at  Paris  from  seed  coll.  at  Monterey  by  Collignon  of  the  La  Perouse  Exped.  (Jussieu,  Gen. 
449);  Jepson,  Erythea,  1:  189  (1893).  Lamarck's  illustration  shows  a  cluster  of  somewhat 
spindle-shaped  5-winged  fruits.  This  is  the  earliest  described  new  species  from  California. 
A.  in.sularis  Stand.  C'ontrib.  U.  S.  Nat.  Herb.  12:  311,  pi.  28  (1909),  type  loc.  San  Clemente 
Island,  Trask;  differs  from  A.  umbellata  in  its  glabrous  stems,  elongated  internodes  and  thick 
coriaceous  fruit  wings,  ex.  char. ;  not  seen  by  us. 

Plants  are  sometimes  found  with  very  narrowly  winged  or  ridged  fruits,  the  wing  broadest 
near  the  middle  and  tapering  to  both  base  and  apex  (Seaside,  Monterey  Co.,  7i.  Brandegee),  or 
again  with  small  flowers  about  5  lines  long  (Eureka,  Traeij  2.5.30).  Plants  enjoying  both  the 
above  characters  answer  to  A.   hrevifiora  Stand.   Contrib.  U.   S,  Nat.  Herb.   12:    312,  pi.  30 
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(1909),  type  loc.  Mendocino,  Brown  833.  A.  neurophylla  Stand.  1.  c.  314,  pi.  32,  tj-pe  loc.  San 
Nicolas  Island,  Trask  23,  is  a  larger,  stouter  plant  than  A.  unibellata  with  thicker  fleshy  leaves 
and  thicker  bracts,  ex.  char.;   fruit  unknown. 

4.  A.  alba  Eastw.  Similar  to  A.  umbellata ;  leaves  orbicular  to  elliptical 
or  obloiig,  often  wavy-sinuate;  bracts  narrowly  ovate,  acuminate;  tiowers 
white;  fruit  glabrous  or  nearly  so,  its  body  smaller  and  whiter  than  in  A. 
umbellata,  its  wings  thin  but  firm,  broader  below  than  in  that  species  and 
somewhat  prolonged  above  the  body  as  rounded  lobes. 

San  Nicolas  Island.  On  the  mainland  represented  by  varieties  which  are 
scarcely  separable  from  the  species;  the  first  varietj'  evidently  passes  into 
A.  umbellata  on  the  Santa  Barbara  coast. 

Var.  platyphylla  Jepson  n.  comb.  Leaves  mostly  rather  broad,  wavy-sinuate;  flowers 
pinkish  or  reddish ;  fruit  wings  ehartaceous. — Seacoast,  San  Diego  to  San  Luis  Obispo  Co., 
and  perhaps  north  to  Monterey.  Var.  variabilis  Jepson  n.  comb.  Internodes  elongated; 
leaves  few,  small,  irregularly  rhomboidal  to  oblong;  flowers  as  in  preceding;  wings  mem- 
branous.— San  Diego  to  San  Luis  Obispo  Co. 

Kefs. — Abkonia  alba  Eastw.  Proc.  Cal.  Acad.  ser.  3.  1 :  97  (1898),  type  loe.  San  Nicolas 
Island,  Blanche  Trask.  Var.  platyphylla  .lepson.  A.  platiiphylla  Stand.  Contrib.  U.  S.  Nat. 
Herb.  12:  314,  pi.  33  (1909),  type  loc.  Del  Mar,  San  Diego  Co.,  T.  Braiidegee.  Var.  variabilis 
Jepson.  A.  variabilis  Stand.  1.  c.  314.  pi.  31,  fig.  1,  type  loc.  Redondo,  Braunton  2.58.  A.  minor 
Stand.  1.  c.  313,  pi.  29,  fig.  2,  type  loc.  McGinnis,  n.  San  Luis  Obispo  Co.,  Palmer  521;  wings 
thin  and  soft,  those  of  the  outer  fruits  very  narrow,  widest  in  the  middle  and  narrowed  above 
and  below ;  not  seen  by  us,  but  ex.  char.,  seems  near  var.  variabilis. 

5.  A.  villosa  Wats.  Stems  trailing,  i/o  to  1  foot  long;  herbage  glandular- 
villous  or  the  blades  subglabrous;  leaves  ovate  to  elliptic,  a  little  wavy-mar- 
gined, %  to  11/4  inches  long;  bracts  narrowly  lanceolate,  acuminate,  3  to  5 
lines  long,  scarious ;  flowers  rose-purple,  5  to  8  lines  long ;  fruit  3  lines  long 
and  4  or  5  lines  broad,  5-winged.  the  thin  wings  obliquely  widened  upward 
and  forming  broad  diverging  lobes  more  or  less  auriculatel.v  produced  be- 
yond the  body;  body  reticulate-honeycombed;  beak  slender,  often  prominent. 

Southern  California,  east  to  Arizona  and  Utah. 

Locs. — San  Luis  Obispo,  ace.  Standley ;  Ash  Hill.  Mohave  Desert,  Hall  6101;  Barstow, 
K.  Brandegee  (wings  submembranous)  ;  Kramer,  K.  Brandegee  (the  specimens  show  wingless 
fruits  on  same  plants  with  the  usual  winged  fruits)  ;  San  Felipe,  Colorado  Desert,  Stephens; 
Anaheim,  ace.  Standley;  Carrizo  Creek,  T.  Brandegee. 

Var.  aurita  Jepson  n.  comb.  Body  less  reticulate  or  scarcely  at  all  so ; 
flowers  8  to  13  lines  long;  does  not  seem  to  difl'er  essentially  otherwise. — 
San  Jacinto,  Jepson  1245 ;  San  Felipe,  T.  Brandegee;  Calexieo,  ace.  Parish  in 
herb. 

Eefs. — Abronia  villosa  Wats.  Am.  Nat.  7:  302  (1873),  type  from  Ariz.,  Wheeler.  Var. 
aurita  Jepson.  A.  aurita  Abrams,  Bull.  Torr.  Club.  32:  537  (1905).  type  loc.  Palm  Sprs., 
Parish  4138.  A.  pinetorum  Abrams,  Bull.  Torr.  Club,  32:  537  (1905),  type  loc.  Thomas 
Valley,  San  Jacinto  Mts.,  Hall  2166;  leaves  smaller;  fruit  pink;  otherwise  essentially  like  var. 
aurita. 

6.  A.  pogonantha  Heimerl.  Stems  trailing,  10  to  12  inches  long;  herbage 
glandular  short-villous  or  the  blades  nearly  glabrous;  leaves  ovate  or  broadly 
oblong  to  oblong-lanceolate.  1  to  2  inches  long;  bracts  ovate,  acute  or  acumi- 
nate. 3  lines  long;  calyx  pale  or  lavender  white,  or  purple.  S  lines  long;  fruit 
commonly  2-winged,  rarely  with  a  third  smaller  wing,  rouud-obcordate  with 
a  somewhat  squarish  notch  at  summit,  2  to  3  lines  long  and  as  broad,  the  body 
and  wings  reticulate. 

Mohave  Desert,  north  to  the  San-  Carlos  Range  and  to  Inyo  Co. 

Locs. — San  Carlos  Creek,  Jepson  2738;  Kramer.  Jepson  5332;  Lancaster,  K.  Brandegee; 
Antelope  Valley,  Davy  2214;   Olancha,  Hall  4'-  ChandUr  734S. 

Refs. — Abronia  pogonantha  Heimerl,  Engler,  Bot.  Jalirb.  11:  87,  pi.  2,  fig.  4  (1889),  type 
loc.  Hesperia,  Parish  1345.  A.  angulata  Jones,  Contrib.  8:  39  (1898),  type  loe.  Darwin  Mesa, 
Argus  Mts.,  Jones. 

7.  A.  turbinata  Torr.  Annual ;  stems  ascending  or  suberect,  puberulent ; 
leaves  round-ovate  to  elliptical,  glabrous,  bright  green,  1,4  to  l^o  inches  long; 
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bracts  lanceolate,  acute;  flowers  whitish  or  pinkish,  8  or  9  lines  long;  fruit 
21/0  to  3  lines  long,  narrowly  obpyramidal,  its  much  wrinkled  wings  gradually 
narrowed  \ipwards  and  truncate  at  summit. 

Death  Valley  region ;  north  into  Nevada  and  Oregon,  east  to  New  ]\Iexico. 

Lues.— Deep  Spring  Valley,  Purpus  .5822;   Bishop,  HiUer  S346. 

Eef. — ."Veronia  turbinat.\  Torr. ;  Wats.  Bot.  King,  285,  pi.  31  (1871),  type  loc.  Hot  Spring 
Butte,  Humboldt  Co.,  Nev.,  fVatson. 

8.  A.  exalata  Stand.  Very  similar  to  A.  turliiiiata  and  perhaps  only  a 
mere  form  of  it;  leaves  ovate  to  roundish,  truncate  at  base,  I'o  to  1  inch  long; 
flowers  5  lines  long;  fruit  2  lines  long,  with  mostly  2  ridges  or  narrow  wings 
on  one  side,  these  ridges  incurved  and  forming  a  sort  of  half-closed  concavity ; 
beak  prominent  for  the  size  of  the  fruit. 

Southern  Sierra  Nevada,  eastward  to  Nevada. 

Loes. — Kern  River,  ace.  Standlei/ ;  Owens  Lake,  Jepson  5126. 

Ref.— Abeonia  exalata  Stand.  Contrib.  U.  S.  Nat.  Herb.  12:  318,  pi.  36  (1909),  type  loc. 
Keeler,  Inyo  Co.,  Covitle  4'  Funston  845. 

9.  A.  alpina  Brandegee.  Stems  from  perennial  roots  shortly  branched, 
forming  dense  mats,  3  to  6  inches  across;  herbage  glandular  but  blades  mostly 
glabrous ;  leaves  orbicular  to  round-ovate,  2  to  3  lines  long,  the  petioles  1  to 
3  times  as  long ;  involucres  3  to  5-flowered.  on  peduncles  2  to  3  lines  long ; 
flowers  pink  or  white.  5  or  6  lines  long,  the  limb  3  to  4  lines  broad ;  fruit  liA 
to  2  lines  long,  narrowed  to  both  ends,  5-angled  but  not  winged. 

High  sandy  meadows,  8000  to  9000  feet,  southern  Sierra  Nevada  from  near 
Mt.  Whitney  to  Olancha  Peak. 

Locs. — Bamshaw  Mdws.,  near  Kern  Peak.  Marii  HasltU,  Jepson  4953 ;  meadows  about 
Templeton  Mt.,  Jepson  4971.  Plants  very  handsome,  flowering  profusely  and  forming  a  beauti- 
ful lavender-pink  fringe  on  the  white  sands  bordering  the  meadows  in  this  region. 

Eef. — Abronia  alpixa  Brandegee,  Bot.  Gaz.  27:  456  (1899),  type  loes.  Monatehee  Mdws.  and 
at   Mt.   Templeton.   Purptus   1877,   1497. 

10.  A.  nana  Wats.  Peduncles  3  or  4  inches  high,  erect,  scape-like,  arising 
from  a  dense  tuft  of  leaves  crowning  the  shortly-branched  caudex  of  a  per- 
ennial root;  herbage  glandular-puberulent  or  the  blades  nearly  glabrous; 
leaves  ovate  to  oblong,  4  to  10  lines  long,  mostly  long-petioled;  involucre 
about  13  to  20-flowered ;  bracts  ovate  to  oblong-lanceolate ;  flowers  6  lines 
long;  fruit  obcordate  in  outline,  the  wings  membranous. 

Desert  ranges,  6000  to  9000  feet,  Mohave  Desert  east  to  Arizona  and  I'tali. 

Loe. — Rose  Mine,  San  Bernardino  Mts.,  Parish  3046. 

Refs. — Abronia  nana  Wats.  Proe.  Am.  Aead.  14:  294  (1879),  type  loe.  Beaver  City,  Utah, 
Palmer  404i/..  A.  covillei  Heimerl,  Smithson.  Misc.  Coll.  52:  197  (1908),  type  loc.  Inyo  Mts., 
CoviUe  4-  Funslon  1782;  Stand.  Contrib.  U.  S.  Nat.  Herb.  12:  316,  pi.  34  (1909);  '"'differs 
from  A.  nana  in  its  very  minute  pubescence  which  is  not  glandular  and  its  ovate  leaves,  in 
having  lanceolate  bracts  which  are  not  scarious  and  are  smaller  than  in  that  species,  and  in  its 
smaller  flowers";  fruit  unknown. 

5.     WEDELIELLA  Cockerell. 

Prostrate  herbs,  ours  perennial.  Leaves  of  the  opposite  pairs  very  une(iual. 
Flowers  reddish  or  white,  3  in  each  involucre.  Involucres  3-flowered,  solitary 
on  axillary  peduncles,  deeply  divided  into  3  sepal-like  bracts.  Calyx  with 
a  short  obliciue  tube  and  4  unequal  lobes.  Fruit  leathery,  smooth  and  some- 
what earinate  on  the  convex  side,  the  opposite  side  furnished  witli  2  low 
parallel  thin  ri-dges,  each  bearing  a  row  of  stipitate  glands  and  covered  by 
the  inflexed  toothed  margins  of  the  lateral  wings. — One  or  two  variable  species. 
(Diminutive  of  Wedelia,  Loefling's  name  for  this  genus,  which  is  doubtless 
derived  from  a  personal  name.) 

1.  W.  incamata  Cockerell.  Stems  slender,  1  to  2i/o  feet  long;  herbage 
pubescent ;  leaves  ovate,  acute,  the  veins  prominent  on  the  under  side,  I/2  to 
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1%  inches  long,  shortly  petioled;  flowers  white  to  rose-color,  3  to  4  lines  long; 
fruit  2  lines  long,  its  inflexed  margin  2  or  3-toothed. 

Caiions  on  the  western  border  of  the  Colorado  Desert.  East  to  Utah  and 
Texas,  south  to  Chile. 

Var.  VILLOSA  Coekerell.  Stems  villous  pubescent. — Providence  Mts.,  T.  Brandepee.  Var. 
NUDATA  Coclserell.  Upper  internocles  long  and  upper  leaves  somewhat  reduced. — Palm  Caiion, 
Hall  1S72;  Coaehella,  Eall  5808;  Chuckawalla  Wash,  Schellenger  101;  Ash  Hill,  Mohave 
Desert,  Hall  6102. 

Refs. — Wedeliella  incarnata  Coekerell,  Torreya,  9:  167  (1909).  TVedelia  incarnata 
Kuntze,  Rev.  Gen.  PI.  533  (1891).  Allionia  incarnata  L.  Syst.  ed.  10,  890  (1759),  type  loc. 
Cumana,  Venezuela.  Var.  villosa  Coekerell,  1.  c.  H'ecltlia  incarnata  subsp.  villosa  Stand. 
Contrib.  U.  S.  Nat.  Herb.  12:  333  (1909),  type  from  Ariz.,  Fringle.  Var.  nud.vta  Coekerell, 
1.  e.     Wedelia  incarnata  subsp.  nudata  Stand.  1.  c,  334,  type  loc.  Coyote  Canon,  Hall  1872. 

6.     ALLIONIA  Loefl.     Umbrella-wort. 

Perennial  herbs.  Leaves  slightly  fleshy.  Involucres  5-lobed,  in  fruit  en- 
larged and  membranous  or  reticulate-veined,  1  to  5-flowered.  Flowers  red 
to  purplish  or  white.  Calyx  campanulate  or  funnelform.  Stamens  3  to  5, 
unequal ;  filaments  united  at  base.  Fruit  clavate,  5-angled  or  5-ribbed. — 
Species  about  60,  southwestern  United  States  to  Chile.  (Chas.  AUioni,  1725- 
1804,  Italian  botanist.) 

1.  A.  brandegei  Stand.  Stems  erect  or  spreading,  4  to  7  inches  high,  from 
a  thick  woody  root;  herbage  viscid  pubescent  or  nearly  glabrous;  leaves 
broadly  lanceolate,  ^4  to  114  inches  long,  shortly  petioled;  involucres  one  to 
an  axil,  shortly  peduncled ;  flowers  unknown;  truit  with  4  or  5  low  more  or 
less  tuberculate  ribs,  3  lines  long,  pubescent. 

Eastern  Mohave  Desert  to  southern  Nevada. 

Ref. — Allionia  brandegei  Stand.  Contrib.  U.  S.  Nat.  Herb.  12:  346  (1909),  type  loc. 
Providence  Mts.,  T.  Brandegee. 

7.     MIRABILIS  L. 

Perennial  herbs.  Flowers  1  to  several  in  a  5-lobed  calyx-like  involucre. 
Involucres  mostly  campanulate,  axillary  or  terminal,  borne  on  shoi-t  peduncles 
and  in  clusters  or  solitary.  Calyx  campanulate  to  funnelform,  white  or  red. 
Stamens  usually  5.  Fruit  narrowly  ellipsoidal  to  globose,  not  angled  or 
ribbed,  or  rarely  so,  mostly  smooth,  glabrous.  (Latin  mirabilis,  wonderful.) 
Flowers  several  in  an  involucre;  calyx  funnelform;  stamens  united  at  base. — Subgenus 
Quamoclidion. 

Fruit  5-angled,  tuberculate 1.     M.  greenei. 

Fruit  not  angled,  10-striate,  not  tuberculate 2.     M.  froebellii. 

Flowers  solitary  in  each  involucre;  calyx  campanulate;   stamens  distinct;   fruit  smooth. — Sub- 
genus Hesperonia. 

Involucral  lobes  linear  or  lanceolate,  1  to  2  times  as  long  as  tube 3.    M.  tenuiloba. 

Involueral  lobes  short-ovate  to  short-lanceolate,  %  to  as  long  as  tube.  .  .4.     M.  calif ornica. 

1.  M.  greenei  Wats.  Stems  several  from  a  perennial  root,  once  or  twice 
forked,  1  to  2  feet  high ;  herbage  minutely  glandular-puberulent ;  leaves  ovate, 
acute,  liy-o  to  21/^  inches  long,  shortly  petioled ;  involucres  7  to  10-flowered, 
1  to  11/4  inches  high,  campanulate,  shortly  lobed,  the  lobes  broad,  acute  at 
apex;  calyx  greenish  purple,  tubular-funnelform,  li/o  inches  long;  fruit  "5- 
angled,"  longitudinally  ridged,  more  or  less  tuberculate. 

Northern  California:    Tehama  Co.  north  to  Siskiyou  Co.     May. 

Locs.— Hornbrook,  Howell  1386;  Yreka,  Butler  774;  Shasta  Valley,  Butler  1334;  Cold  Fork, 
Yollo   BoUy    foothills,   Jepson. 

Refs.— Mirabilis  greenei  Wats.  Proc.  Am.  Acad.  12:  253  (1877),  type  loc.  Yreka,  Greene. 
Quamoclidion  greenei  Stand.  Contrib.  U.  S.  Nat.  Herb.  12:  358  (1909). 

2.  M.  froebellii  Greene.  Stems  stout,  many  from  a  perennial  root,  forking 
and  diffusely  spreading  and  so  forming  circular  plants  1  to  3  feet  broad; 
herbage  glandular-pubescent;  leaves  broadly  ovate,  1^4  to  4  inches  long,  often 
broader  than  long,  subcordate   at  base,   acutish  or  obtuse   at  apex;   petioles 
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short;  involucre  5  or  6-flowered,  campanolate,  8  to  10  linos  long,  cleft  nearly 
half  way  into  acute  lobes;  calyx  bright  or  pale  purple,  funnelt'orm,  IV2  to  1% 
inches  long,  the  limb  1  to  1%  inches  across;  fruit  light  brown,  marked  by  10 
vertical  lines  of  a  darker  color,  not  tuberculate. 

Kern  Co.  and  Argus  LIts.  south  to  San  Diego  Co.  May-June.  Very  hand- 
some when  in  full  tlower  in  the  desert  washes,  single  plants  often  forming 
masses  of  rose-color  the  size  of  a  wagonwheel. 

Locs. — Cottonwood  Creek,  Inyo  Cs..  Purptis  3024;  New  York  Mts.,  Jcpson  5446;  Bakersfiekl. 
Davy  1889  ("opens  at  6  pm");  Caliente,  K.  Brandegec :  Antelope  Valley,  Hall  (;-2.59;  Palm 
Canon,  Jepson  1376.  The  following  are  glabrous  or  nearly  so  (var.  glabratum  Jepson  n. 
comb.):  Vandeventer  Flat.  San  Jacinto  Mts.,  Hall  2162;  San  Felipe,  Brandegee. 

Refs. — MiR.\BiLis  FROEBELLii  Greene.  Bull.  C'al.  Acad.  1:  124  (1SS.5).  Oxybaphus  froebellii 
Behr,  Proe.  Cal.  Acad.  1:  69  (1855),  type  loe,  Warner's  Ranch,  San  Diego  Co.,  Froebel. 
Mirabilis  multifora  var.  jnihescens  Wats.  Bot.  Cal.  2:  2  (1880).  Qiiamoclidion  froebellii 
Stand.  Contrib.  V.  S.  Xat.  Herb.  12:  359  (1909).  Var.  gl.\bratu.m  Jepson.  Q.  froebellii 
subsp.  glabratum  Stand.  1.  c,  360,  type  loc.  Providence  Mts.,  T.  Brandegee. 

3.  M.  tenniloba  Wats.  Stems  branching,  woody  at  base,  1  to  IV2  feet 
high;  herbage  short  pilose  and  glandular;  leaves  ovate,  acute,  truncate  or 
subcordate  at  base,  1  to  2  inches  long,  sometimes  broader  than  long,  shortly 
petioled;  involucres  subcylindric,  4  to  6  lines  long,  cleft  to  the  middle  or  below 
into  lanceolate  or  linear  lobes ;  calyx  white,  hairy ;  fruit  broadly  ovoid,  smooth, 
brown. 

Colorado  Desert  and  its  western  borders.     Lower  California. 

Logs. — West  Caiion,  Parish  6072;  Signal  Mt.,  T.  Brandegee;  Coyote  Sprs.  and  Mountain 
Wells,  ace.   Standley. 

Refs. — MiK.^-BiLis  TEXUIL0B.\  Wats.  Proc.  Am.  Acad.  17:  375  (1882),  type  loc.  western  edge 
of  the  Colorado  Desert,  Wright. 

4.  M.  califomica  Gray.  Wishbone  Bush.  Stems  erect  or  ascending, 
many  from  the  base,  repeatedly  forked,  woody  below,  forming  a  bush  1  to 
11/2  feet  high ;  herbage  roughish  puberulent  to  almost  glabrous,  the  inflo- 
rescence glandular-pubescent ;  leaves  ovate,  mostly  acute,  subcordate  or  rounded 
at  base,  1-0  to  1  inch  long,  shortly  petioled;  involucres  2  to  3  lines  long,  in 
terminal  clusters  or  solitary  in  the  axils,  each  involucre  on  a  short  peduncle ; 
involucral  lobes  oblong-ovate,  obtuse  or  acute,  equaling  or  a  little  exceeding 
the  tube;  calyx  rose-color  or  reddish,  4  to  6  lines  long,  narrowly  campanulate, 
its  spreading  lobes  deeply  cleft  into  2  somewhat  diverging  segments;  fruit 
ellipsoidal,  sometimes  obscurely  striate  longitudinally,  often  lineate-mottled 
transversely,  l^/o  to  2  lines  long. 

Coast  region  from  the  Santa  Lucia  ]\Its.  south  to  San  Diego  Co.  PI.  Jan.- 
June.  Variable  in  pubescence  and  apparently  in  shape  and  marking  of  fruits. 
Flowers  open  from  middle  of  afternoon  until  next  morning. 

Locs. — San  Diego,  T.  Brandegee ;  Del  ilar,  Jep.ion  160.'3;  Playa  del  Rey,  Abrams  2504;  Santa 
Monica.  J.  Q.  Adams;  Santa  Catalina  Island,  Trasl',  with  peculiar  flowers  (Erythea,  7:  141); 
Santa  Cruz  Island,  T.  Brandegee;  San  Bernardino  Valley,  Parish,  Jepson  5543;  Saugus,  Davy; 
San  Luis  Obispo  Co.,  Summers. 

Var.  glutinosa  Jepson  n.  comb.  Herbage  short-villous  and  glandular; 
leaves  round-ovate,  obtuse  or  acute,  sometimes  almcst  reniform ;  calyx  white. — 
Colorado  and  IMohave  deserts  north  to  Invo  Co.     Nevada. 

Locs.— Red  Hill.  Bishop,  Heller  8248;  Pampa  Sta..  Kern  Co.,  Heller  7644;  Palm  Caiion, 
Jepson  1390 ;   San  Felipe  Creek  below  Banner.  T.  Braiulegee. 

Var.  retrorsa  Jepson  n.  comb.  Herbage  bright  green,  minutely  and  re- 
trorsely  scabrous,  often  sparingh^  so.  especially  on  the  stems;  calyx  white. — 
Mohave  Desert,  north  to  Washoe  Co.,  Nevada. 

Locs. — Barstow,  Jep.wn  5371,  5375;   Victor.  Hall  6206. 

Var.  aspera  Jepson  n.  comb.  Herbage  retrorsely  pubescent  or  sometimes 
villous;  leaves  broadly  ovate,  obtuse  or  acute,  subcordate  at  base,  shortly 
petioled:  calyx  purplish  red;  fruit  subglobose,  l)rown.  longitudinally  10- 
striate,  the  striae  of  lighter  color. — Dry  hills,  Mohave  Desert. 
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Refs. — MiRABlLls  CALIFORXICA  Gray  iu  Torr.  But.  Mpx.  Bound.  1(39,  17.3,  pi.  48  (1859),  type 
loc.  San  Diego,  Farry,  Thurber.  Oriibaphits  glabrifnlius  var.  crassifolius  Choisy  in  DC. 
Prodr.  13":  431  (1849),  tlie  type  a  Douglas  plant  from  California,  that  is  probably  near  Santa 
Barbara.  Var.  liLUTlxo.SA  Jepson.  M.  ijlutinosa  Nelson,  Proc.  Biol.  Soc.  Wash.  17:  92  (1904), 
type  loe.  Karsliaw,  Meadow  Valley  Wash,  Nev.,  Gooding.  Hespcronia  glutbwxa  subsp. 
gracilia  Stand.  Contrib.  V.  S.  Nat.  Herb.  12:  30.5  (1909),  type  loc.  Sabino  Canon,  Ariz., 
Tourney  471c.  Var.  retrorsa  Jepson.  Mirabilis  retrorsa  Heller,  Mulil.  2:  193  (1906),  type 
loc.  Southern  Belle  Mine.  Mono  Co.,  Heller  8336.  Var.  aspera  Jepson.  M.  aspera  Greene, 
Erythea,  4:   67  (1896),  type  loc.  Hesperia,  Parish  3757,  June  14,   1895. 

M.  LAEVI.S  Curran,  Proc.  Cal.  Acad.  ser.  2,  1:  235  (1888).  Ojybaphus  laevis  Benth.  Bot. 
Sulph.  44  (1844),  type  loc,  Magdalena  Bay.  We  have  not  seen  the  type  but  in  a  specimen 
from  the  type  locality  (Lung  28),  which  is  essentially  glabrous  as  described  for  the  original, 
the  very  slightly  unequal  involucral  lobes  are  narrower  and  more  acuminate  than  in  M.  cali- 
fornica  but  no  more  unequal  in  size  than  in  some  specimens  of  the  latter  species  which  is, 
furthermore,  often  nearly  glabrous.  The  two  forms,  M.  laevis  and  M.  californica,  are  probably 
identical,  an  opinion  long  ago  expressed  in  the  Proceedings  of  the  California  Academy,  1.  c. 

M.  CEDROSENSis  Jepsou  n.  comb.  (Hesperonia  cedrosensis  Stand.  Contrib.  U.  S.  Nat.  Herb. 
12:  362  (1909),  type  loc.  Cedros  Island,  T.  Brandegee).  Stems  rather  slender,  these  and  the 
leaves  retrorsely  scabrate;  leaves  thiekish;  fruit  subglobose,  not  conspicuously  striate  longi- 
tudinally. Seems  no  more  than  a  form  of  M.  californica.  Attributed  doubtfully  to  San 
Clemente  Island  by  Standley,  1.  c. 

BATIDACEAE.     Hvtis  Family. 

Low  maritime  bush  or  woody  plant  with  opposite  entire  fleshy  leaves. 
Flowers  dioecious,  crowded  in  catkins.  Catkins  sessile,  axillary,  disposed  iu 
terminal  spikes.  Staminate  flower  with  a  2-lobed  calyx,  4  stamens  and  4 
alternating  petal-like  staminodia.  Pistillate  flower  without  cal.yx  or  corolla, 
consisting  of  a  4-celled  ovary  with  one  ovule  in  each  cell,  and  a  sessile  capitate 
stigma.     Seed  without  endosperm;   embryo  slightly   curved. — One   genus. 

1.     BATIS  P.  Br. 

Species  2  or  3,  tropical  shores.  (Greek  bntis,  the  ancient  name  of  some  sea- 
shore plant.) 

1.  B.  maritima  L.  Stems  erect  or  ascending  from  a  woody  perennial  base, 
i/'2  to  1  (or  3)  feet  high;  leaves  linear-oblanceolate,  i/>  to  li/4  inches  long; 
staminate  catkins  2  to  4  lines  long,  their  bracts  roundish,  obtuse,  1  line  long, 
or  sometimes  broader  than  long,  disposed  in  4  vertical  rows,  persistent ;  calyx 
splitting  transversely  across  the  top  so  as  to  make  an  anterior  and  a  posterior 
lobe,  about  %  line  long;  staminodia  white,  nearly  as  long,  with  a  roundish 
or  triangular-hastate,  somewhat  cucullate  appendage  uearlj^  equaling  the 
slender  filament;  pistillate  catkins  1  or  2  lines  long,  their  bracts  I'ound-ovate, 
acute,  deciduous;  ovaries  coherent,  in  fruit  forming  a  fleshy  spikelet  4  to 
6  lines  long. 

Seashores:  Southern  and  Lower  Califdrnia.  Hawaiian  Islands.  East  coast 
of  America  from  Florida  to  Brazil. 

Locs. — San  Pedro,  McClatcMe;  Newport,  Davidson;  San  Diego,  ace.  Bot.  Cal. 

Refs. — Batis  m.\ritima  L.  Svst.  ed.  10,  1380  (1759),  type  loc.  Jamaica;  Dammer  in  Eugler 
&  Prantl.  Nat.  Pflzfam.  3i» :  l"l9,  fig.  71  (1893).  B.  calif orni<^a  Torr.  Smithsonian  Contrib. 
6:  8,  t.  11  (1853).     Some  authors  regard  the  staminodial  structures  as  petals. 


Phytolaccaceae.  Phytolacca  decanoka  Ij.  Sp.  PI.  ed.  2,  631  (1762).  Poke- 
weed.  Tall  perennial  herb  with  reddish  purple  stems,  alternate  entire  thin 
petioled  leaves  and  flowers  in  racemes;  sepals  5,  petal-like,  white,  rounded, 
21/2  lines  long;  stamens  5  to  30;  ovary  lobed,  several-celled,  the  styles  as  many 
as  the  cells;  fruit  a  dark  crimson  or  purple  berry  which  is  poisonous. — Lake 
Co.,  Jepson;  Siskiyou  Co.  (Zoe,  4:158).  Introduced  from  the  eastern  United 
States. 
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AIZOACEAE.     Caepet-weed  Family. 

Ours  prostrate  or  deenmbent  herbs.  Flowers  perfect  aucl  regular,  either 
solitary  or  clustered.  Calyx  4  or  5-lobed  or  -parted,  either  free  from  or  more 
or  less  adnate  to  the  ovary.  Stamens  hypogynous  or  commonly  perigynous, 
fewer  than  the  sepals  or  more  numerous.  Fruit  a  loculicidal  or  circumseissile 
capsule  or  indehiseent. — Species  450  in  IS  genera,  mostly  African  but  occurring 
in   all  continents.     Plants   of  widely  divergent   aspect   and   flower  structure. 

Calyx  free  from  the  ovary;   petals  none;  leaves  opposite. 
Capsule  loeulieidal.  3-valved;  sepals  5;  ovary  3-celleil. 

Stamens  3  to  5 ;   herbage  glabrous 1.     MoLLUGO. 

Stamens  5  to  10 ;   herbage  sof t-pubeseent 2.     Glinus. 

Capsule  circumseissile;   calyx  5-cleft. 

Stipules  scarious,  laciniate ;  ovary  1-celled ;  stamens  1  to  3 3.     Cypselea. 

Stipules  none;  ovary  2  to  5-eelled ;  stamens  numerous 4.     Sesuvium. 

Calyx-tube  adnate  to  the  ovary,  the  flattish  summit  of  the  latter  free. 

"  Petals  none;  leaves  alternate,  plane;  fruit  indehiseent 5.     Tetragonia. 

Petals  numerous;   leaves  opposite,  3-sided  and  very  fleshy;   fruit  dehiscent 

6.     Mesembryanthemum. 

1.     MOLLUGO  L.     Carpet-weed. 

Low  glabrous  much-branched  annuals  with  whorled  leaves  and  obsolete  stip- 
ules. Flowers  axillary,  on  slender  pedicels.  Sepals  5,  scarious-margined,  white 
within,  thus  resembling  petals  when  expanded,  persistent.  Petals  none.  Sta- 
mens 5,  hypogynous  and  alternate  with  the  sepals,  or  3  and  alternate  with 
the  cells  of  the  ovary.  Stigmas  3.  Capsule  3-celled.  3-valved,  loculicidally 
dehiscent,  the  partitions  breaking  away  from  the  many-seeded  axis. — All  con- 
tinents, chiefly  Old  World  tropics,  13  species.  (Ancient  Latin  name  for  some 
soft  plant.) 

1.  M.  verticillata  L.  Indian  Ciiickweed.  Stems  prostrate,  slender,  many 
from  the  base,  3  to  7  inches  long,  forming  patches,  not  fleshy;  leaves  5  or 
6  in  a  whorl,  unequal,  oblanceolate,  or  spatulate.  entire.  4  to  8  lines  long; 
flowers  several  at  each  node;  sepals  oblong,  1  line  long;  capsule  ovoid,  scarcely 
exserted  from  the  calyx ;  seeds  reniform.  shining,  nearly  smooth,  obviously 
striate,  crowded  in  the  capsule  and  irregularly  distending  its  half-transparent 
walls,  which  are  thus  roughened. 

Native  of  the  Old  World  tropics;  introduced  into  California  by  way  of 
Mexico;  sparingly  naturalized. 

Locs. — Eagle  Creek  Canon,  Modoc  Co..  Brewer  in  1S62;  Stillwater  (Shasta  Co.),  M.  S.  Baker 
in  1898;  Princeton,  Chatidler  in  1905;  Healdsburg,  Aliee  King  in  1897;  Russian  River,  Davy 
in  1896;  Visalia  ace.  Coville;  Los  Angeles,  Davidson  in  1893. 

Ref. — MoLLUGO  VERTICILLATA  L.  Sp.  PI.  89   (1753),  "Africa,  Virginia." 

2.     GLINUS  L. 

Anmial  herbs  with  whorled  petioled  leaves;  very  near  Mollugo.  Flowers 
pedicelled  in  dense  glomerules  in  the  upper  axils.  Stamens  5  to  10  or  20. 
Seeds  with  a  strophiole,  the  funiculus  very  long  and  slender. — Species  about 
5,  tropics  and  subtropics.  (Greek  name  of  Theophrastus  for  a  maple,  appli- 
cation to  this  genus  unknown.) 

1.  G.  lotoides  Loefl.  Diffusely  branched  from  the  base,  the  stems  4  to  8 
inches  long,  procumbent  or  ascending;  leaves  orbicular  to  obovate,  romided 
at  apex  or  abruptly  acute,  3  to  6  lines  long,  at  base  narrowed  to  a  slender 
petiole;  flowers  2  lines  long;  stamens  5;  seeds  blackish,  granulated. 

Introduced  into  California  from  Europe,  but  only  slightly  established. 

Locs. — Lathrop,  K.  Brandegee ;  Chico,  Parri/;  Lakeport   (Zoe,  4:   153). 
Eef. — Glinus  lotoides  Loefl.  Iter  Hisjian.  145   (1758),  type  loc.  Spain. 

3.     CYPSELEA  Turp. 
Inconspicuous  prostrate  annual.     Leaves  opposite,  those  of  each  pair  un- 
equal, and  with  scarious  laciniate  stipules.     Tube  of  calyx  short,  campanulate, 
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the  lobes  (in  ours)  5,  ovate,  unequal.  Petals  none.  Stamens  1  to  3.  Ovary 
superior,  1-celled;  style  2-cleft.  Fruit  a  subglobose  circumseissile  capsule. 
Seeds  minute,  smoothish,  the  funiculi  persistent  on  the  central  placenta. — 
Species  1,  West  Indies.  (Greek  kupsele,  a  beehive,  which  the  capsule  is  thought 
to  resemble.) 

1.  C.  humifusa  Turp.  Stems  much  branched  and  matted,  the  plants  1 
or  2  inches  broad;  leaves  oblong  or  elliptical,  obtuse,  2  to  6  lines  long,  the 
petioles  slender,  nearly  as  long;  stamens  3,  rarely  1,  inserted  opposite  the 
sinuses. 

Immigrant  from  the  West  Indies,  occurring  sparingly  in  low  lands  and 
rarely  seen. 

Locs. — Lower  San  Joaquin  River,  Coiigdon;  Aptos,  Parry.     Aug. 

Ref. — Cypselea  HUMiru.SA  Turp.  Ann.  Mus.  Par.  7:  219,  t.  12,  fig.  5  (1806),  type  loc. 
San  Domingo. 

4.     SESUVIUM  L. 

Fleshy  decumbent  or  prostrate  herbs  with  opposite  leaves  and  no  stipules. 
Flowers  solitary  in  the  axils,  sessile  or  shortly  pediceled.  Calyx-tube  turbi- 
nate, the  lobes  5,  rose-pink  inside,  oblong,  obtuse.  Petals  none.  Stamens  (in 
ours)  numerous,  inserted  on  the  calyx.  Ovary  2  to  5-celled,  with  as  many 
separate  styles.  Capsule  membranous,  tlie  upper  part  falling  off  as  a  lid. 
Seeds  smooth.  Embryo  annular. — Species  5,  chiefly  tropical  and  subtropical 
coasts.  (Latin  Sesuvium,  the  country  of  the  Sesuvii,  a  Gallic  tribe  mentioned 
by  Caesar,  the  application  to  this  genus  unknown.) 

1.  S.  sessile  Pers.  Lowlaxd  Purslane.  Stems  prostrate,  freely  branch- 
ing, 1  to  3  feet  long;  herbage  finely  warty;  leaves  broadly  spatulate,  i/j  to 
2  inches  long ;  flowers  4  to  5  lines  long ;  sepals  ovate-lanceolate,  commonly 
acuminate,  3  lines  long;  ovary  2  or  3-celled,  styles  2  or  3. 

River  lowlands  and  alkaline  fields  in  the  San  Joaquin  Valley  and  south- 
ward to  Southern  California.  East  to  Kansas  and  south  to  Mexico.  Brazil. 
May-Aug. 

Locs. — San  Joaquin  Co.,  Jepson  ;  Knights  Ferry,  Sanford;  Palo  Verde  Valley,  Jepson  5271; 
Blue  Lake,  Imperial  Co.,  Abrams  3194;  Ramona,  T.  Brandegee ;  Bakersfield,  Davy  1771;  Owens 
Lake,  Jepson  5095;  Bagdad,  T.  Brandegee ;  Nigger  Slough,  Los  Angeles,  Braunton  574. 

Refs. — Sesuvium  sessile  Pers.  Svn.  2:  39  (1807).  S.  portiilacastrum  Brew.  &  Wjits.  Bot. 
Cal.  1:  251  (1876). 

5.     TETRAGONIA  L.     Sea  Spinach. 

Ours  a  succulent  annual  with  alternate  plane  leaves.  Flowers  axillary, 
greenish,  apetalous.  Calyx  4-lobed,  its  tube  adnate  to  the  3  to  9-celled  ovary. 
Stamens  1  to  many,  perigj-nous.  Fruit  a  hard  or  bony  nut.  indehisceut,  en- 
veloped by  the  calyx  which  bears  several  horn-like  protuberances. — About 
25  species,  nearly  all  southern  hemisphere  and  ciiiefiy  South  Africa.  (Greek 
tetra,  4,  and  gonu,  knee  or  angle,  alluding  to  the  fruit.) 

1.  T.  expansa  [Nlurr.  New  Zealand  Spinach.  Branches  procumbent  or 
prostrate;  leaves  rhombie-ovate,  entire,  1  to  2y2  inches  long,  abruptly  con- 
tracted at  base  to  a  broad  petiole,  the  surface  covered  with  crystalline  papillae ; 
flowers  subsessile.  1  to  3  in  each  axil ;  calyx-lobes  widely  spreading,  yellowish 
within ;  fruit  4-horned.  4  to  6  lines  long. 

Native  of  Australasia,  cultivated  in  California  for  use  as  summer  greens  and 
sparingly  spontaneous  on  sea-beaches  of  the  middle  Californian  coast. 

Locs. — Pacific  Grove,  Heller  6275;  Marin  and  Alameda  cos.  (Greene,  Fl.  Fr.  240);  Fort 
Point  and  s.  San  Francisco  (Zoe,  2:  352). 

Refs. — Tetrago.\ia  expansa  Murr.  in  Comm.  Goetting,  6:  13,  t.  5  (1783);  Pax  in  Engler 
&  Prantl,  Nat.  Pflzfam.  Sib;  45,  fig.  18  (1889). 
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6.  MESEMBRYANTHEMUM  L.  Fig  Marigold. 
Ours  liprlis.  Stems  ami  leaves  ver.v  sueculent,  without  stipules.  Flowers 
axillary  and  terminal.  Calyx-tube  adnate  to  the  ovary,  the  lobes  unequal  and 
foliaeeous.  Petals  linear,  very  numerous,  inserted  with  the  innumerable  sta- 
mens on  the  tube  of  the  calyx.  Ovary  5  to  12-celled,  the  styles  as  many  as 
the  cells  of  the  ovary  and  distinct  or  nearly  so.  Capsule  becoming  baccate, 
dehiscing  in  rainy  weather  by  stellate  valves  at  the  flattened  summit.  Seeds 
minute,  numerous.     (Greek  mesembria,  mid-day,  and  anthemon,  blossom.) 

The  300  species  of  Mesembryanthemum  are  chiefly  natives  of  South  Africa,  with  a  few  in 
the  Mediterraueau  region  and  in  Australia.  M.  nodifloruni,  M.  crystallinum  and  M.  aequilaterale 
seem  out  of  place  on  the  California  coast  and  their  status  as  native  elements  of  our  flora  has 
been  questioned.  The  balance  of  evidence  as  presented  by  Parish  (The  Californian  Mesem- 
brianthemums,  Zoe,  1:  261)  and  by  Greene  (Pitt.  1:  82)  is,  however,  strongly  in  favor  of 
regarding  them  as  indigenous  ])lants,  and  these  species  are  here  so  listed.  The  remaining 
species  reported  from  California  are,  on  the  other  hand,  plainly  adventitious  or  escapes  from 
gardens.  M.  cordifolium  L.  f.  has  the  upper  leaves  petioled  and  cordate,  and  the  flowers  red. 
It  has  been  cultivated  in  California  for  forty-five  years  or  more,  under  the  name  of  Dew  Plant, 
and  is  an  occasional  escape  from  gardens  (Zoe,  2:  352).  M.  pugioniforme  L.  is  a  more  recent 
arrival;  stems  from  a  thick  perennial  root;  leaves  linear-triquetrous.  2  to  5  inches  long,  mostly 
alternate  but  crowded  in  a  basal  tuft  and  towards  the  ends  of  the  branchlets;  calyx  bowl- 
shaped,  with  caudate  lobes,  7  to  10  or  in  fruit  10  to  14  lines  broad. — Sparingly  adventitious 
(Cliff  House  sand-dunes,  San  Francisco,  Hall  4810;  Pacific  Grove,  Heller  6717). 
Annual ;  leaves  alternate ;  herbage  covered  with  shining  vesicles ;  ovary  5-celled. 

Leaves  linear,  semiterete    1.      M.   nodiflorum. 

Leaves  ovate  to  spatulate,  flat 2.     M.  crytitallittum. 

Perennial;   leaves  opposite,  thick,  dorsally  carinate;  herbage  smooth;  ovary  10  to  12-celled.... 

3.     M.  aequilaterah'. 

1.  M.  nodiflorum  L.  Stems  several  from  the  base,  prostrate  or  ascending; 
herbage  coxeri'd  with  fine  vesicles;  leaves  linear,  -t  to  8  lines  long,  V2  to  1 
line  wide;  flowers  solitary  in  the  axils,  subsessile  or  slmrtly  pcduncled ;  petals 
white,  minute,  much  shorter  than  the  calyx-lobes. 

Southern  California  coast. 

Locs. — San  Juan,  Orange  Co.,  Abrams  3280;  Lakeside,  Parish  4428;  San  Diego,  Orcutt  333; 
Santa  Catalina  Isl.  ace.  Daridsoii   (Erythea,  1:   59). 

Ref. — Mesembrv.^ntiiemu.m  xodiklori'm  L.  Sp.  PI.  480  (1753),  type  loc.  Kgypt. 

2.  M.  crystallinum  L.  Ice-Plant.  Stems  repeatedly  and  rather  shortly 
forked,  1  to  2  feet  long;  herbage  covered  with  crystalline-dewy  vesicles; 
leaves  broadly  ovate  to  broadly  spatulate,  %  to  II/2  inches  long,  narrowed 
to  a  short  amplexicaul  base,  the  lowest  2  to  5  inches  long  and  nearly  as 
broad  and  with  a  subrordatc  petioled  base;  calyx  canipanulate,  4  to  6  lines 
long;  petals  reddish,  varying  to  white;  ovary  5-celled. 

Coast  from  Santa  Barbara  Co.  south  to  San  Diego.     Lower  California. 
Locs. — Santa   Monica.  Hall  3277;   Westminster,  Byram;  Coronado,  Hall  3945;   Santa  Cruz 
Isl.   (Greene,  Bull.  Cal.  Acad.  2:  399);  Mohave  Desert,  K.  Bnindeiirc  (Zoe,  1:   263). 
Ref. — MESEMBRY.\XTiiEMrM  CRYSTALLINUM  L.  Sp.  PI.  480  (1753),  type  loc.  ?  Africa. 

3.  M.  aequilaterale  Ilaw.  Sea  Fig.  Stems  several  feet  long,  the  plants 
forming  extensive  mats;  leaves  3-sided,  with  nearly  flat  faces,  thicker  than 
broad,  114  to  2  inches  long;  flowers  terminal,  subsessile  or  shortly  peduncled, 
fragrant  and  showy  (li^  to  2  inches  broad)  ;  petals  bright  rose-purple;  ovary 
9  to   12-celled. 

Dunes  and  clift's  near  the  sea  from  Marin  Co.  southward  to  San  Diego.  la 
cultivation  at  Berkeley  under  the  student  name  of  "Faculty  Onions."  Also 
called  "Beach-Strawberry." 

Locs. — San  Francisco;  Ano  Neuvo  Pt.,  Jepson;  San  Luis  Obispo  (called  "Beach-Apple"); 
Santa  Cruz  Isl.  (Greene,  Bull.  Cal.  Acad.  2:  399);  San  Miguel  Isl.  (Greene,  Pitt.  1:  88). 

Ref. — Mesembryanthemum  aequilaterale  Haw.  Misc.  Nat.  77   (1803),  type  Australasian. 
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PORTULACACEAE.     Purslane  Family. 

Ours  low  herbs  with  siRM-ulciit  fiitire  leaves  and  regular  perfect  flowers. 
Calyx  chorisepalous  (sj'iisepalous  and  superior  in  Portulaca).  Sepals  2  (or 
in  Lewisia  2  to  8),  fewer  than  the  petals.  Petals  commonly  5  (3  to  16), 
oi)eninf!:  only  in  sunshine,  withering  (piickly.  Stamens  3  to  20,  sometimes 
more  numerous,  ojiposite  the  petals  when  of  the  same  number.  Ovary  1-celled, 
commonly  superior;  styles  2  to  8,  united  below  or  distinct,  stigmatic  along 
the  inside.  Fruit  a  capsule,  dehiscent  from  the  apex  by  2  or  3  valves,  or 
circumscissile  and  the  top  falling  away  as  a  lid. — About  140  species  in  16 
genera,  all  continents  but  mostly  America. 

Bibliog.— Gray,   A.,   Portulacacoae    |  of   N.   Am.],    (Proc.   Am.   Acad.   22:    272-285,-1887). 
BramluKi'L',  K.,  Studies  in   I'ortulacaceae    (Proc.  Cal.   Acad.  scr.  2,  4:    86-91, — 1894).     Howell, 
Thos.,  itearrangement  of  Am.  Portulacaceae   (Erythoa,  1:   29-41,-1893). 
Capsule  2  to  3-valved ;  sepals  2,  distinct  and  free  from  the  ovary,  persistent. 

Style   1,   stigmas   2;    flowers   mostly   in   scorpioid   spikes;    capsule   2-valved;    sepal.s    jjlane, 

scarious    or    Bcarious-margiuod 1.      Calyptbiuium. 

Style-branches  3 ;  sepals  more  or  less  concave. 

Flowers  in  leafy  racemes  or  in  panicles;  petals  commonly  red,  showy;  stamens  mostly 

5  or  more;   seed  numerous;   annuals 2.     Cai.andrinia. 

Flowers  in  naked  or  merely  bracteate   racemes;   petals  commonly  white  or  j)inkish; 
seeds  few  (3  to  6). 
Stems  from  mostly  fibrous  roots;   stamens  5    (or  3);   annuals,  or  perennials  by 

rhizomes  or  stolons 3.      Mo.ntia. 

Stems  from  thick  roots  or  corms;  stamens  ."i 4.     Claytonia. 

Capsule   circumscissile;    stamens   few   to   numerous. 

Sepals  2  to  8,  distinct  and  free   from  the  ovary,  persistent .5.     Lkwisia. 

Sepals  2,  united  below  and  partly  adherent  to  the  ovary,  the  free  upper  portion  deciduous.  . 

6.     Portulaca. 

1.  CALYPTRIDIUM  Nutt. 
Herbs  with  alternate  or  basal  spatulate  leaves.  Flowers  small,  in  panicles 
or  mostly  in  solitary  or  clustered  scorpioid  spikes.  Sepals  2,  scarious  or 
scarious-margined,  orbicular.  Petals  2  to  4.  Stamens  1,  2,  or  3.  Style  simple; 
stigmas  2.  Capsule  membranous,  2-valved,  few  to  many-seeded. — Species  6, 
western  North  America.  (Greek  kaluptra,  a  calyi)lra,  the  petals  closing  over 
each  other  and  carried  up  on  the  car)sulc. ) 

Style  very  short,  this  and  the  1,  2,  or  3  stamens  included;   c^ipsule  5  to  20-seeded.— Suligenus 
EUCALYPTRIDHIM. 
Spikes  not  scorpioid,  borne  in  a  panicle;   petals  3   (or  2);  stamen  1;  capsule  3  to  4  times 

length  of  fruiting  calyx 1.     C.  inonandrum. 

Spikes  scorpioid,   sometimes  very  short;   capsule   little  or  not   at  all  surpassing   fruiting 
calyx. 

Petals  2 ;  stamen    1 2.     C.   roseum. 

Petals  4;  stamens  in  same  species  1,  2,  or  3. 

Sepals  not  cmarginate  or  reniform  at  base;  Southern  California.  .  .  .3.     C.  parryi. 

Sepals   round-reniform;    Clear   Lake   region 4.      C.   qtuulripctabim. 

Style  long,  filiform,  this  and  the  3  stamens  exserted;  capsule  few-seeded. — Subgenus  Si"RA<iL'EA. 

Spikes  borne  in  an  umbel  or  capitate-congested  at  summit  of  the  scape-like  stems 

.'5.     C.  umhfllatum. 

1.  C.  monandriim  Nutt.  Annual;  stems  several  from  the  base,  spreading 
or  prostrate,  1  or  4  to  9  inches  long;  leaves  mostly  in  a  basal  rosette,  some 
scattered  along  the  stem,  linear-spatulate,  %  to  2  (or  3)  inches  long;  flowers 
in  short  sjjikes  in  a  terminal  panicle:  panicle  1  1o  6  inches  long:  sepals  1  line 
long,  little  accrescent;  petals  commonly  3;  capsule  linear,  compressed,  be- 
coming much  exserted,  3  to  4  lines  long,  more  or  less  curvetl  on  dehiscence, 
5  to  IG-seeded. 

Monterey  Co.  south  to  San  Diego,  east  to  the  Colorado  and  Jlohave  deserts 
and  north  to  Kern  and  In.vo  cos.     Arizona. 

Locs. — Nacimii-nto  Kiver,  Eastwood;  Hernandez.  Kaxtwnod;  Ft.  Tejon,  ace.  Greene  (Fl.  Fr. 
181)  ;  N.  Fork  Kern  River,  Purpus  5720;  Argus  Peak,  Ball  ^  Chandler  6900;  Barstow,  Jepson 
5379;    Pampa,  Kern  Co.,  Heller  7641;   Coaehella,  Ball   5811;    Carrizo  Creek,   T.   Brandegee ; 
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Vandeventer,  San  Jacinto  Mts.,  Jepson  1425;  Cuyamaca,  T.  Brandegee ;  Del  Mar,  K.  Brandegee; 
San  Bernardino,  Parish  4187;   Santa  Inez  Mts.,  Dunn;  Santa  Cruz  Isl.,  Brandegee. 

Ret. — Calyptridium  monandrum  Nutt.;  T.  &  G.  Fl.  1:  198  (1838),  type  loc.  San  Diego, 
Niittall. 

2.  C.  roseum  Wats.  Annual ;  stems  several  from  the  base,  decumbent,  1 
to  3  lines  long;  leaves  oblong-spatulate,  3  to  8  lines  long,  the  basal  ones  few; 
flowers  in  very  short  scorpioid  spikes;  sepals  orbicular-reniform,  very  shortly 
acute,  green  herbaceous  with  scarious  margins,  1  to  l^/o  lines  long;  petals  2, 
minute :  stamen  1 ;  capsule  not  exceeding  the  calyx,  6  to  12-seeded. 

Attributed  to  Telescope  Peak.  Panamiiit  Range,  by  Coville  with  some  doubt. 
Western  Nevada  to  Oregon  and  Wyoming. 

Loes.  in  Nev. — Miller  Mt.,  Esmeralda  Co.,  Shock-ley  666;  Kagle  Valley,  Ormsby  Co.,  C.  F. 
Baler  1027. 

Refs. — Calvptrimum  roseum  Wats.  Bot.  King.  44.  pi.  6,  fig.  6-8  (1871),  type  loc.  Truckee 
and  Monitor  valleys.  Nev.;  Gov.  Contrib.  U.  S.  Nat.  Herb.  4:  73   (1893). 

3.  C.  parryi  Gra}^  Annual ;  stems  several  from  the  base,  prostrate,  3  to  6 
inches  long;  leaves  spatulate,  4  to  8  lines  long;  spikes  in  age  secuud  and 
scorpioid.  4  to  12  lines  long;  fruiting  sepals  orbicular  or  oval,  herbaceous  but 
white-margined,  1  to  2  lines  long,  a  little  shorter  than  the  oblong  capsule; 
style  one-half  length  of  the  ovary ;  capsule  valves  minutel.v  notched  at  summit. 

San  Bernardino  and  San  Jacinto  mountains,  6500  to  9300  ft. 

I^ocs.— Bear  Valley,  Parish  3081 ;  head  of  Willow  Creek  on  trail  to  Round  Valley,  Wilder  942. 
Ref. — Calvptridium  parryi  Gray,  Proc.  Am.  Acad.  22:  285  (1887),  type  loc.  Bear  Valley, 
Parry,  Parish. 

4.  C.  quadripetalum  Wats.  Annual;  stems  many,  erect  or  spreading  from 
a  decumbent  base,  2  to  4  (or  9)  inches  long;  leaves  basal  and  eauline,  oblong- 
spatulate,  1  to  2  inches  long  including  the  tapering  petiole;  spikes  dense,  3 
to  8  lines  long,  terminating  the  leafy  branches;  sepals  round-reniform,  white- 
searious  and  rose-tinged  with  greenish  center,  2  to  4  lines  broad,  exceeding 
the  4  petals;  capsule  oblong-oval,  10  to  20-seeded,  little  or  not  at  all  surpassing 
the  fruiting  calyx. 

North  Coast  Ranges  in  the  region  of  Clear  Lake.     June. 

Locs. — Geysers.  Sonoma  Co..  ace.  Greene  (Fl.  Fr.  182)  ;  Lake  Co.,  Towle,  Simonds;  Kelsey, 
K.  Brandegee :  Aliens  Sprs.,  Cleveland;  Snovp  Mt.,  T.  Brandegee. 

Ref. — C.ALY'PTRIDIUM  QUADRIPETALUM  Wats.  Proc.  Am.  Acad.  20;  356  (1885),  type  loc. 
Snow's  Ranch,  headwaters  of  Eel  River  in  Lake  Co.,  Saltan. 

5.  C.  umbellatum  Greene.  Pussy  Paws.  Annual,  biennial  or  perennial; 
stems  several,  erect  or  ascending,  scape-like,  3  to  15  inches  high,  arising  from 
a  dense  rosette  of  leaves;  basal  leaves  spatulate.  1  to  2  (or  4)  inches  long, 
the  eauline  leaves  few  andsimilar,  or  mostly  reduced,  or  none;  flowers  imbricate- 
crowded  in  scorpioid  spikes;  spikes  borne  in  a  terminal  umbel  or  whorl,  3 
to  6  lines  long,  on  peduncles  i/o  to  2  times  as  long ;  sepals  orbicular,  emarginate 
at  base  and  apex,  equal,  wholl.y  scarious  or  with  a  mere  greenish  center, 
dull  white  or  often  pink,  in  age  2  to  4  lines  broad ;  petals  4.  pink  or  white, 
obovate ;  stamens  3.  each  filament  enfolded  by  a  half-involute  petal,  the  fourth 
petal  embracing  the  style;  stamens  and  the  long  style  exserted;  ovules  3  to 
6  (or  10);  capsule  globose-ovate,  1  or  2-sceded;  seed  Idack.  shining,  micro- 
scopically tesselate. 

Fine  gravelly  or  sandy  soil,  common  in  open  places  in  the  mountains,  on 
plateaus,  slopes,  vallej-  floors,  or  washes,  2500  or  4000  to  8000  feet :  Sierra 
Nevada  and  Coast  Ranges.  North  to  British  Columbia,  east  to  Nevada  and 
the  northern  Rock.v  Mts.     June-Sept. 

Locs. — Santa  Cruz.  Anderson  (only  known  station  in  South  Coast  Ranges)  ;  South  Yollo 
Bolly,  Jepson;  Trinity  Summit.  Jepson  2(140;  Sliackelford  Canon,  w.  Siskiyou.  Jtpson  2816; 
Egg  Lake,  Modoc  Co..  M.  S.  Baker;  Plumas  Co..  Piatt;  Truckee,  Sonne;  Bear  Valley.  Nevada 
Co..  Jepson;  upper  Stanislaus  River.  Greene;  Yosemite.  Torrey  in  1865,  Jepson  4259;  Marble 
Fork  Kaweah  River,  Jepson  659;  Mt.  Silliman,  Jepson  723;  Bubbs  Creek,  Jepson  837;  Horse- 
.shoe  Mdw.  near  Mt.  Whitney,  Jepson  931. 

Jepson.   Fl.  Cal.  vol.   1.   pp.   433-464.   3   Jan.    1914. 
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Var.  caudicifera  Jepsoii  n.  eomb.  Alpine  perennial,  all  the  parts  much  re- 
duced; caudex  branching,  the  branchlets  short  and  densely  leafy,  bearing  one 
terminal  scape-like  stem  i/o  to  2  inches  high;  leaves  3  to  6  (or  10)  lines  long; 
flowers  glomerate-capitate. — Sierra  Nevada,  8000  to  13,000  feet ;  north  to  Wash- 
ington and  east  to  Wyoming. 

Locs. — Mt.  Whitney,  Jepson  1073;  Mt.  Dana,  Jepson  3288;  Dana  Fork,  Tuolumne  River, 
Jepson  3261;   Macomb  Eidge,  Yosemite  Park,  Jepson  4.560;  Mt.  Shasta,  Jepson. 

Rets. — Calypteidium  umbell.^tum  Greene,  Bull.  Torr.  Club,  13:  144  (1886).  Spraguea 
umbellata  Torr.  PI.  Frem.  4,  pi.  1  (1853),  type  loc.  "forks  of  Nozah  River,"  n.  Sierra 
Nevada  foothills  west  of  Lassen  Peak,  Fremont;  Hook.  Bot.  Mag.  t.  5143  (1859). 

This  species  is  the  type  of  the  genus  Spraguea  Torr.  1.  c,  a  genus  which  was  invalidated  by 
the  discovery  of  Calyptridium  quadripetalum  Wats.  The  latter  species  is  an  undoubted  Calyp- 
tridium  and  yet  it  is  most  interestingly  related  to  Spraguea  on  account  of  its  scorpioid  flower- 
imbricated  spikes  and  scarious  orbicular  round-reniform  sepals.  Calyptridium  umbellatum  is 
variable  but  scarcely  as  much  so  as  the  following  synonymy  would  indicate.  C.  nudum 
Greene,  Pitt.  1:  64  (1887),  type  loc.  Donner  Lake,  Sonne.  C.  monospermum  Greene,  Erythea, 
3:  63  (1895),  type  loc.  Big  Cottonwood  Mdws.  near  Mt.  Whitney,  Koch.  Spraguea  pulchella 
Eastw.  Bull.  Torr.  Club,  29:  79  (1902),  type  loc.  Pea  Ridge  Road,  Mariposa  Co.,  Congdon; 
petals  oblong  to  linear,  acute;  ovary  1  or  2-ovuled. — E.x.  char.  S.  eximia  Eastw.  1.  c.  30:  486 
(1903),  type  loc.  Sulphur  Banks,  Lake  Co.,  Agnes  Bowman;  stamens  not  quite  as  long  as  petals. 
— Ex.  char. 

Var.  CAUDICIFERA  Jepson.  Spraguea  umhellata  var.  caudicifera  Gray  in  Patterson,  Check- 
list N.  Am.  PI.  14  (1892).  S.  multiceps  Howell,  Erythea,  1:  39  (1893),  type  locs.  Mt.  Hood 
and  Mt.  Adams. 

2.     CALANDRINIA  H.B.K. 

Ours  low  fleshy  annuals  with  alternate  entire  leaves  and  ephemeral  red  or 
rose-colored  flowers,  rarely  varying  to  white.  Flowers  in  a  leafy  raceme  or  in 
a  panicle.  Sepals  2,  persistent.  Petals  5,  rarely  more  or  less  (3  to  7).  Stamens 
5  to  14,  rarely  3,  seldom  of  the  same  number  as  the  petals.  Style-branches  3. 
Capsule  3-valved  from  the  apex.  Seeds  numerous,  black  and  often  shining. — 
(J.  L.  Calandrini,  Swiss  botanist.) 

Calandrinia  has  its  greatest  development  in  the  southern  hemisphere.  There 
are  about  60  species  on  the  Pacific  Coast  of  the  two  Americas,  chiefly  in  Chile, 
and  16  species  in  Australia.  C.  caulescens,  C.  breweri  and  C.  maritima  are  per- 
haps introduced  into  California  from  the  southward.  The  var.  menziesii  of  the 
fir.st  named,  in  particular,  behaves  strangely  like  an  immigrant. 

Flowers  in  a  raceme  or  mostly  so ;  seeds  with  a  strophiole. 

Herbage  green ;  calyx  green ;  racemes  erect ;  pedicels  clavate-thiekened  and  a  little  angled ; 
seed   black   and   shining,    apparently   smooth   but    microscopically   papillate,    the 
strophiole  white,  minute. 
Capsule  enveloped  by  the  fruiting  calyx,  the  latter  as  long  or  nearly;  branches  mostly 

ascending  or  erect ;  common 1.    C  caulescens. 

Capsule  nearly  twice  as  long  as  the  fruiting  calyx;  branches  mostly  trailing;  rare.  . .  . 

2.    C.  breweri. 
Herbage  glaucous;   calyx  and  bracts  black-veined  or  -mottled;   racemes  a  little  drooping 

at  apex,  the  pedicels  filiform;  seed  roughish,  with  a  large  strophiole;  rare 

3.    C.  maritima. 
Flowers  in  an  umbellate  panicle;  seeds  without  a  strophiole;  Colorado  Desert... 4.    C  ambigua. 

1.  C.  caulescens  II.  B.  K.  Stems  spreading  or  ascending,  6  to  12  inches  high ; 
leaves  narrowly  oblanceolate  to  linear,  acute,  1  to  2  inches  long,  somewhat  suc- 
culent ;  flowers  short-pediceled ;  pedicels  erect ;  sepals  ovate,  apiculate  or  short- 
acuminate,  glabrous  or  somewhat  hispidulous  on  the  margins  or  midribs ;  petals 
5,  red,  obovate,  obtuse,  2  to  4  lines  long ;  stamens  3  to  6,  sometimes  more ;  cap- 
sule ovate,  short-pointed,  enveloped  by  the  sepals  which  are  nearly  or  quite  as 
long. 

Humboldt  Co.  and  southeastern  California;  Arizona;  south  to  Bolivia. 

Var.  menziesii  Gray.  Rp:d  Maids.  (Fig.  02.)  Stems  1  to  several  or  many 
from  the  base,  simple  or  s{)aringly  branched,  diffuse,  or  erect  and  simple,  '/o 
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to  2  feet  long;  pedicels  long  (5  to  11  lines  long)  or  sometimes  short   (3  to  5 
lines  long)  ;  petals  orbienlar-obovate,  retiise  at  apex,  erimson  or  rose-red,  3  to 

5  lines  long;  stamens  7  to  14,  eonunonly 
10  to  12,  rarely  fewer  than  7. — Orchards 
and  vineyards,  often  very  abundant  in 
wet  years;  also  in  fields  and  on  hilltops. 
Mar.-Apr.  Flowers  opening  of  after- 
noons.   Called  "Kisses"  in  Solano  Co. 

Locs. — Egg  Lake,  Modoc  Co.,  Baker;  Crane 
Creek,  Tehama  Co.,  Jepson;  Elk  Grove,  Drew; 
Vacaville,  Jepson  520;  Napa  Valley,  Jepson; 
CoUinsville,  Jepson ;  Amador  Co.,  Hansen  907 ; 
Clements,  San  Joaquin  Co.,  Jepson  1823 ;  French 
Camp,  Sanford :  Berkeley,  Jepson;  Stanford  Uni- 
versity, C.  F.  Baker  277;  Grapevine  Spr.,  Tulare 
Co.,    Woolsey;  San   Bernardino,   Parish. 

Refs. — Calandrinia  caulescens  H.  B.  K. 
Nov.  Gen.  &  Sp.  6:  78,  t.  526  (1823),  type  Iocs. 
Bolivia  and  Me.xico.  Var.  menziesii  Gray,  Proc. 
.\m.  Acad.  22:  277  (1887).  C.  menziesii  T.  & 
G.  Fl.  1:  197  (1838).  Talinum  menziesii  Hook. 
Fl,  Bor.  Am.  1:  223,  t.  70  (1834),  type  from 
' '  N.  W.  America ' '  south  of  the  Coukubia  Eiver, 
jjrobably  California,  Menzies. 

2.  C.  breweri  Wats.  Stems  lax,  trail- 
ing or  sometimes  ascending,  1  to  2  feet 
long;  leaves  spatulate  or  oblong-spatu- 
late,  1  to  21/2  inches  long;  flowers  sparse; 
pedicels  longer  than  in  no.  1,  typically 
deflexed  in  fruit ;  capsule  narrower  and 
longer  (5  to  6  lines  long)  than  in  no.  1, 
at  length  twice  or  nearly  twice  as  long 
as  the  calyx ;  sepals  with  a  grooved  edge, 
the  lower  margin  of  the  groove  scarious. 
Coast  Ranges  and  Sierra  Nevada  :  Lower  California.  The  known  localities 
few  and  scattered.    June. 

Locs. — Coulterville,  Congdon  ;  Mt.  Tamalpais.  Jepson;  Painted  Cave  Eanch,  Santa  Barbara, 
Eastwood;  San  Bernardino  Mts.,  Parish  6221;  Santa  Cruz  Isl.   (Zee,  1:   133). 

Eefs. — Calandeinia  breweri  Wats.  Proc.  Am.  Acad.  11:  124  (1876),  type  loc.  Santa  Inez 
Mts.,  Brewer;  Brandegee,  Zoe,  2:  121  (1891).  C.  menziesii  var.  macrocarpa  Gray,  Proc.  Cal. 
Acad.  3:  102  (1864),  type  the  same  as  C.  breweri. 

3.  C.  maritima  Nutt.  Stems  several  from  the  base,  spreading  or  ascending, 
3  to  8  inches  long;  herbage  very  glaucous;  leaves  mostly  basal  or  on  lower  part 
of  stem,  spatulate-obovate,  narrowed  to  a  petiole-like  base,  1  to  2V2  inches  long; 
flowers  long-pediceled  in  a  terminal  raceme  or  loose  panicle,  14  l^o  II4  inches 
long;  flowers  red;  sepals  round-ovate,  dark-veined,  mucronate  or  abruptly 
short-acute,  slightly  surpassed  by  the  ovate  capsule. 

Southern  California  coast.    Lower  California. 

Locs. — Santa  Monica  (Grav,  Syn.  Fl.  1':  270);  San  Diego,  Abrams  3461;  Santa  Cruz  Isl. 
(Zoe,  1:   133). 

Ref.— Calaxdrinia  maritima  Nutt.;  T.  &  G.  Fl.  1:  197  (1838),  type  loc.  San  Diego, 
Nut  tall 

4.  C.  ambigua  Howell.  Stems  several  from  the  base,  erect  or  a  little  spread- 
ing, 2  to  7  inches  high;  stems  and  leaves  very  succulent;  leaves  linear-spatulate, 
1  to  11/2  inches  long;  flowers  pediceled  in  rather  compact  umbellate  panicles; 
pedicels  1  to  3  lines  long;  sepals  ovate  with  shortly  acute  spreading  tips  and 


b'ig.  92.  Calandrinia  caulescens  var, 
MENZIESII  Gray;  portion  of  flower- 
ing branch,  x  1. 
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white-scarious  margins.  1  to  21/0  lines  long,  equaling  or  exceeding  the  5  obovate 
white  petals:  stamens  5  (or  6  to  8)  ;  seeds  many. 
Colorado  Desert.    Apr. -May. 

Locs. — Coachella,  Girata;  Borrcgo  Spr.,  T.  Brnndi nee ;  McCoy  Wash.  EM  ,5947;  Indio, 
ace.  Parish. 

Refs. — Calandrinia  ambigua  Howell,  Erythea,  1:  34  (1893).  Chiytoma  ambigua  Wats. 
Proc.  Am.  Acad.  17:  36.5  (1882),  type  loc.  Kl  Bio,  Colorado  River,  Lemmon.  Calandrinia 
nesuvioides  Gray,  Proc.  Am.  Acad.  22:  278  (1887). 

3.    MONTIA  L.    Indl\n  Lettuce. 

Moderately  succulent  low  herbs,  very  glabrous  and  often  glaucous.  Stems 
usually  clustered.  Leaves  alternate,  opposite,  or  basal.  Flowers  white  or 
pinkish,  commonly  nodding  in  the  bud,  usually  reopening  the  second  or  third 
day,  borne  in  racemes  or  clusters,  sometimes  solitary.  Pedicels  commonly 
spreading  or  recurved  in  fruit.  Sepals  2.  persistent.  Petals  5,  equal  or  some- 
what unequal,  distinct,  or  more  or  less  connate  at  base.  Stamens  5  or  3.  Style- 
branches  3.  Capsule  3-valved  from  the  apex,  1  to  3- seeded. — About  20  species, 
chiefly  western  North  America,  one  species  cosmopolitan.  (Giuseppe  Monti, 
Italian  botanist,  died  1760.) 

Our  representatives  of  the  genus  fall  into  groups  of  a  few  closely  related 
species.  The  species  in  a  group  sometimes  differ  by  slight  characters  and 
tend  to  run  together.  ^lontia  perfoliata  is  especially  variable;  wliile  its  ex- 
treme variants  are  sufficiently  pronounced  for  specific  rank,  such  status  is  pre- 
cluded l)y  numerous  intermediate  forms.  ]\Ioreover  occasional  plants,  fairly 
typical  of  the  species,  show  in  their  development  stages  similar  to  the  various 
forms  here  listed  as  varieties.  All  of  the  species  have  the  pedicels  more  or  less 
recurving  in  fruit,  save  that  in  Montia  sibirica  the  spreading  or  deflexed  pedi- 
cels remain  straight. 

A.    Petals  united  at  base  into  a  tube,  not  notched  at  apex. 

Stamens  .'1 ;  petals  unequal;  leaves  opposite 1.     M.  fontana. 

B.    Petals  distinct  or  a  little  united,  commonly  notched  at  apex. 
1.     Leaves  alternate ;  petals  equal  or  unequal. 
Stamens  3;  annuals;  petals  unequal. 

Petals  minute ;   upper  leaves  searious-dilated  at  base L'.     M.  howellii. 

Petals  2   lines  loiii; ;    leaves  less  searious-dilated  at   base  or  scarcely   at   all   so 

li.     M.  linearis. 
Stamens  5;   petals  equal. 

Stems  diffuse,  dicliotomous;   annual 4.     M.  diffusa. 

Flowering  stems  simple  and  scape-like;   perennial  by  stolons  or  bulblets.    5.  M.  pariifolia. 
:?.     Leaves  ba.ml  or  oppo.'iite ;  petals  equal;  staviens  .'). 
Stems  bearing  several    jiairs   of   opposite   leaves;    racemes   axillary   or   terminal;    perennial   by 

bulblets  G.     M.  chamissoi. 

Stems  bearing  one  pair  of  leaves,  these  opposite;  racemes  terminal. 
Cauline  pair  of  leaves  more  or  less  united;   annuals. 

Cauline  pair  of  leaves  iniited  into  a  roundish  or  angular  disk;   petals  conunonly  white 
and  usually  little  surpassing  the  sepals;  rather  coarse  annual. 7.  M.  perfoliata. 
Cauline  pair  of  leaves  not  forming  a  disk,  partially  joined  on  one  side.  . 

Stems  slender;   j)etals  commonly  pink,   3   times  as  long  as  sepals 

8.    M.  lu/psophiloides. 

Caespitose   dwarf;   petals  white,   little  exceeding  sepals 9.     M.  spatlmlata. 

Cauline  pair  of  leaves  quite  distinct. 

Pedicels  1  to  3  lines  long;   anniijils. 

Plant  somewhat   diffuse;   leaves   narrowly   linear 10.     M.    exigua. 

Plant  a  succulent    ball;    leaves    obovate    or    spatulate,    nearly    sessile 

11.     M.  saj-o.sa. 
Pedicels  %  to  2  Indies  long. 

Pedicels  bracteate ;   annuals  or  perennials. 

Stem   from  a  thick  crown  or  short  rootstock ;   coast 12.     M.  sibiri"a. 
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Stem  from  tuberous   rootstock   or  eimulet :    liigli   southern  Sierra 

13.     M.  heterophylla. 
Pedicels  bractless;   plants  with  horizontal  rootstock 14.     M.  asarifoliii. 

1.  M.  fontana  L.  Water  Chickweed.  Annual,  or  sub-perennial  by  rooting 
at  the  nodes ;  stems  slender,  2  to  6  inches  long,  ascending  or  procumbent ;  leaves 
opposite,  narrowly  oblanceolate  to  spatulate-obovate  or  oblong,  slightly  con- 
nate at  base,  2  to  10  lines  long;  racemes  loose.  3  to  0-flowered;  sepals  y^  to  1 
line  long;  petals  minute,  white,  unequal,  united  at  base,  and  exceeding  little  the 
sepals;  seeds  minute,  rougheued. 

In  water  on  margins  of  small  surface  streams  or  in  muddy  places.  Occa- 
sional throughout  California.  Northward  to  British  Columbia  and  far  across 
the  continent.    Of  world-wide  distribution.     Mar.-May. 

Locs. — Coast  Ranges:  Berkeley  Hills,  Tracy  540;  San  Bruno  Hills,  Jepson;  San  Francisco, 
Chesnut ;  Ross  Valley,  Drew ;  Pt.  Reyes,  Greene;  Kenwood,  Biolctti;  Rutherford  and  Calistoga, 
Jepson:  Snow  Mt.,  2'.  Brandcgee ;  Eureka,  Tracy  2955;  Oro  Fino,  Siskiyou  Co.,  Butler  679. 
Sierra  Nevada:  Jackson,  Hansen ;  Webber  Lake,  Kennedy  ij-  Doten ;  Ft.  Bidwell.  Manninci 
116.  Southern  California:  Witch  Creek  (Erythea,  3:  60).  The  var.  tenerrima  Fernald 
occurs  in  Indian  Valley,  Plumas  Co.,  ace.  Gray ;  it  is  very  slender  with  mostly  broad-spatulate 
petioled  leaves  in  only  2  or  3  pairs,  long-peduncled  inflorescence,  and  sepals  barely  1  line  long. 

Refs. — MoNTiA  FONTANA  L.  Sp.  PI.  87  (1753).  type  European;  Jepson,  Fl.  W.  Mid.  Cal. 
187  (1901).  Var.  tenerrima  Fern.,  Rhod.  12:  138  (1910).  Claytonia  cliamissonis  var.  tener- 
rima Gray,  Proc.  Am.  Acad.  8:  378  (1872),  type  loc.  Ore.,  Elihu  Hall.  C.  hallii  Gray,  1.  c.  22: 
283  (1887),  type  same  as  in  var.  tenerrima  Fern.  Montia  hallii  Greene,  Fl.  Fr.  180  (1891), 
"corolla  twice  the  length  of  the  calyx". 

2.  M.  howellii  Wats.  Annual ;  stems  simple  or  branching,  diffuse  or  pro- 
cumbent, i/o  to  2  inches  long;  leaves  alternate,  elongated  linear-spatulate,  4  to 
10  lines  long;  racemes  axillary,  umbellately  2  or  3-flowered,  shorter  than  the 
leaves ;  leaves  opposite  the  racemes  with  a  rather  broad  scarious-dilated  clasp- 
ing base,  the  racemes  sul)tended  by  an  ovate  or  short  scale-like  scarious  bract ; 
petals  3  or  4,  unequal,  minute,  sometimes  absent;  stamens  3;  seeds  shining, 
microscopically  foveolate-lineate. 

Very  wet  soil,  coast  region :  Humboldt  Co.  north  to  Washington. 

Ref. — Montia  howellii  Wats.  Proc.  Am.  Acad.  18:  191  (1883),  type  loc.  Sauvies  Is!.,  Ore., 
Jos.  4"  Thos.  Howell.  Perhaps  this  is  an  alternate-leaved  variety  of  M.  fontana,  with  which  it 
quite  agrees  in  habit. 

3.  M.  linearis  Greene.  Annual,  nearly  simple  or  very  nuu-h  liranched,  erect. 
1  to  6  inches  high;  leaves  alternate,  narrowly  and  elongated  linear  (1  to  2yo 
inches  long  and  i/o  to  1  line  wide),  sessile  by  a  clasping  base;  racemes  terminal, 
commonly  secund,  about  4  to  8-flowered  ;  pedicels  2  to  5  lines  long ;  sepals  broad 
and  rounded  or  almost  truncate,  white-margined,  straw-color  in  age;  petals 
white,  unequal,  narrowly  obovate,  narrowed  at  base  or  clawed,  slightly  united 
on  one  side  and  not  on  the  other  side.  2  to  2i  o  lines  long,  slightly  exceeding  the 
sepals;  stamens  3,  inserted  on  the  very  base  of  the  smaller  petals;  seeds  lenti- 
cular, nearly  or  quite  1  line  broad,  smooth  and  shining,  finely  reticulated  under 
a  lens. 

Wet  banks :  central  Sierra  Nevada.  3000  to  4500  feet,  and  Coast  Kanges.  East 
into  Nevada,  north  to  British  Columbia  and  Montana. 

Locs. — Coast  Ranges:  Las  Trampas,  Contra  Costa  Co.,  Hall  1626;  Napa  Valley,  Bigelow 
in  1854  (ace.  Pac.  R.  Rep.  4:  71);  Yager,  Humboldt  Co.,  Blantinship ;  Yreka,  Butler  680; 
Oro  Fino,  Butler  677.  Sierra  Nevada:  Yosemite.  Harriet  Walker  2432;  Pioneer,  Amador  Co., 
Hansen;  Pressor  Creek,  Nevada  Co..  Sonne;  Prattville,  Brandepce ;  Forestdale,  Modoc  Co., 
M.  S.  Baker;  Ft.  Bidwell,  Manning  99. 

Refs.— Montia  linearis  Greene,  Fl.  Fr.  181  (1891);  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  162 
(1911).  Claytonia  linearis  Dougl.;  Hook.  Fl.  Bor.  Am.  1:  224,  pi.  71  (18,34),  type  loc.  Great 
and  Little  Falls  of  the  Columbia  River,  Douyla.'i. 
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M.  DiCHOTOMA  Howell.  Erythea.  1 :  36  (1893).  Similar  to  1\I.  linearis  but  smal- 
ler in  all  its  parts;  diffuse  or  depressed,  branching  from  the  base  and  above. 

1  to  3  inches  high;  leaves  linear,  1  inch  long  or  less;  flowers  many  and  secund 
in  a  dense  terminal  raceme;  sepals  1  line  long,  the  petals  unequal,  white, 
slightly  longer;  seeds  dull.  1/3  to  1/2  line  broad. — Oregon  and  Washington. 
Yreka  ace.  Bot.  Cal.  2:  436.  (Claytonia  dkhotoma  Nutt. ;  T.  &  G.  Fl.  1:  202,— 
1838,  type  loc.  mouth  of  the  Willamette  River,  Nuttall.) 

4.  M.  diffusa  Greene.  Annual,  diffusely  branched  from  the  base,  2  to  6 
inches  high;  ciiuline  leaves  alternate,  deltoid-ovate  to  ovate  or  the  upper  nar- 
rowly ovate,  acute,  y^  to  1  inch  long,  the  petiole  nearly  as  long  or  longer; 
racemes  2,  3,  or  4  on  a  branch,  opposite  the  upper  leaves  or  terminal.  1  to  IV2 
inches  long,  each  4  to  7-flowered;  petals  emarginate,  white  or  pink,  equal, 

2  lines  long,  slightly  exceeding  the  sepals;  pedicels  deflexed  or  divergently 
spreading  in  fruit;  seeds  black,  Vo  line  long,  lineated,  the  lineations  com- 
posed of  narrow  transverse  plates. 

Under  pines  in  the  coast  region :  ^Marin  Co.  to  Humboldt  Co.  North  to 
Washington.     Rare. 

Locs. — Mill  Valley,  Eastwood;  San  Rafael,  Eenry  Eduards  in  1878;  near  Buck  Mt.,  Van 
Duzen  River,  Tracy  272.5. 

Refs.— Mo.\TL\  DIFFUSA  Greene,  Fl.  Fr.  181  (1891);  Jepson,  Fl.  W.  Mid.  Cal.  187  (1901). 
Claytonia  diffusa  Nutt.;  T.  &  G.  Fl.  1:  202  (1838),  type  loe.  Ft.  Vancouver,  Columbia  River, 

Nuttall. 

5.  M.  parvifolia  Greene.  Flowering  stems  erect  or  slightly  spreading, 
whip-like  or  filiform  and  somewhat  scape-like,  5  to  9  or  12  inches  high,  arising 
from  the  lower  axils  of  Sedum-like  rosettes  of  leaves  borne  on  short  caudex- 
like  stems;  these  caudices  also  produce  filiform  surface  runners;  leaves  of  the 
rosettes  ovate  to  oblanceolate,  acute,  3  to  7  (or  10)  lines  long,  passing  into 
petioles  as  long  or  nearly ;  leaves  of  the  flowering  stems  reduced  above,  small 
and  bract-like  (2  to  4  lines  long),  and  bearing  in  their  axils  fleshy  bulblets 
which  fall  away  readily,  the  plant  perennial  by  these;  flowers  umbellately 
racemose ;  racemes  2  to  7-flowered ;  sepals  roundish,  1  line  long,  the  petals 
equal,  white  or  pink,  refuse,  3  to  5  lines  long;  capsule  mostly  1-seeded ;  seed 
rather  dull,  with  minute  pits. 

Mossy  surface  of  rocks  and  moist  banks:  Coast  Ranges;  Sierra  Nevada  from 
Yosemite  northward.    Far  north  to  Alaska,  east  to  Montana. 

Locs. — Coast  Ranges:  Little  Sur  River.  T.  Brandegee  (only  known  station  in  South  Coast 
Ranges);  Mt.  Tamalpais  (Zoe,  4:  68);  Sonoma  Creek,  M.  S.  Baker;  Navarro,  Edith  Byxbee ; 
Jarnigan's,  Humboldt  Co.,  Chesnut  4'  Drew;  Redwood  Creek,  Humboldt  Co.,  Jepson  1961; 
Humboldt  Co.,  Tracy  2708  (near  Buck  Mt.),  3226  (Little  River);  Hupa  Valley,  Chandler 
1261;  Preston  Peak,  Klamath  Range,  Jepson  2880.  Sierra  Nevada,  4000  to  8200  ft.:  Yose- 
mite Park,  Jepson  43.50  (Yosemite  Falls),  3137  (Vernal  Fall),  4576  (Kerrick  Canon),  4575 
(Stubblefield  Canon)  ;   Little  Chico  Canon,  B.  M.  Austin. 

Refs.— MoNTiA  PARVIFOLIA  Greene,  Fl.  Fr.  181  (1891)  ;  Jepson,  Fl.  W.  Mid.  Cal.  187  (1901). 
Claytonia  parvifolia  Moq.  in  DC.  Prodr.  3:  361  (1828),  type  loe.  Nootka,  Vancouver  Island. 
C.  filicaulis  Hook.  Fl.  Bor.  Am.  1:  224,  t.  72  (1834).  Montia  ohtusata  Heller.  Muhl.  2:  32 
(1905),  type  loe.  Shasta  Retreat,  Siskiyou  Co.,  Eeller  7945. 

6.  M.  chamissoi  Dur.  &  Jac.  Toad-lily.  Stems  decumbent  or  ascending, 
2  to  6  inches  or  1  foot  long,  leafy  to  the  top,  rooting  at  the  lower  nodes;  per- 
ennial by  means  of  little  tuber-like  bulblets  prodticed  at  the  end  of  slender 
rminers;  leaves  opposite,  oblanceolate  to  oblong-obovate,  obtuse  or  acute  at 
apex,  tapering  into  a  petiole  at  base,  i/o  to  1  (or  2)  inches  long;  racemes  ax- 
illary or  terminal,  2  to  8-flowered,  rarely  1-flowered.  bractless  except  1  or  2 
small  bracts  at  base;  sepals  orbicular,  1  line  long,  the  petals  white  or  pink, 
elliptic,  rounded  at  apex  and  entire,  or  sometimes  refuse,  3  to  4  lines  long; 
capsule  small ;  seeds  muriculafe-roughened. 
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Wet  or  swampy  meadows  or  moist  stream  borders :    Sierra  Nevada,  4000  to 
9000  feet,  and  North  Coast  Ranges.    North  to  Alaska. 

Locs.-Sierra  Nevada:  Gwe^horn  Range.  Hall  *  Babrorf-  5051;  Golden  Trout  Creek 
Jepson  4932;  Cottonwood  Creek.  Inyo  Co.,  Jepson  5075;  Pme  Eidge,  Fresno  ^o  »«((  .f 
cSU  106  Tuolumne  Mdws..  Jepson  3242;  Bloody  Canon.  Mono  ^'^-^  ''^P.^^V  R  J^^^Q 
5  or  6,  the  stamens  as  many)  ;  Spur,  Alpine  Co.,  Hansen;  Blue  Canon,  Harnct  TTaller  1359, 
Truckee  So»«<>-  PrattviUe,  Brande^ee;  Ft.  Bidwell.  Manning  115.  Coast  Ranges:  Snow  Mt., 
IZtle^ee  m.  Finos! Hall  6650.  Southern  California:  Tamarack  Valley.  Mt.  San  .Taemto, 
Hall  2.362;  Bear  Valley,  San  Bernardino  Mts..  Pansk.  ^^^^_^^^^,^^^   ^^^^„^^^^   „^^^    ^   j,,. 

Index  Kew.  Sup.  1:  282  (1901).  Clay- 
tonia  chamissoi  Ledeb.  in  Spreng.  Sys. 
Veg.  1:  790  (1825),  type  loc.  Aleutian 
Islands;  Gov.  Contrib.'U.  S.  Nat.  Herb.  4: 
72  (1893);  Holzinger,  PI.  World,  4:  41 
(1901).  C.  chamissonis  Esch.  Linnaea  6: 
562  (1831).  Montia  chamissonis  Greene, 
Fl.  Fr.  180  (1891);  Jepson,  Fl.  W.  Mid. 
Cal.  ed.  2,  161  (1911).  Cninorallis  chamis- 
sonis Rydb.  Bull.  Torr.  Club,  33:  139 
(1906).  " 

7.     M.  perfoliata  Howell.  Miner's 

Lettuce.  (Fiji.  93.)  Annual;  stems 
several,  erect  or  diffuse,  4  to  10 
(or  16)  inches  high;  basal  leaves 
rhomboidal  or  deltoid  to  ovate  or 
lanceolate  or  the  earliest  narrowly 
linear,  1/2  to  2  inches  long,  long- 
petioled;  cauline  pair  completely 
united  into  a  round  and  entire  or 
angulately  2-lobed  disk  ^'o  to  2  (or 
4)  inches  broad;  racemes  more  or 
less  interrupted  (the  flowers  in  2s 
or  3s  or  fascicles),  variable  in 
length,  sessile  or  on  peduncles  1/4 
to  IVi;  inches  long,  or  the  flowers 
glome'rate  on  the  disk  in  a  sessile 
cluster;  pedicels  1  to  5  lines  long, 
rarely  %  inch;  sepals  roundish.  1 
to  2  lines  long;  petals  white,  IVi 
to  11/2  times  length  of  sepals. 

Mostly  in  the  shade  of  oaks  and 
other  trees  throughout   California, 
also  common  in  orchards  and  vine- 
vards:   Coast  Ranges    (mostly  val- 
leys   and    lower    foothills)  ;    Great 
Valley;     Sierra     Nevada      (mostly 
cauoii    valleys    and    foothills,    but 
ranging      to      middle      altitudes)  ; 
Southern  California    ("common  in 
the     vallevs     and     ascending     the 
mountains"  to   7000   feet,   becommg 
exiguous    at    the    upper    limit.'' — 
Fig.  93.   Montia  PERFOLIATA  Howell,    o,  a  large     Parish).    Extends   north   to   British 
plant   drawn   one-third   the   natural  size;    b,     (["olumbia  and  SOUth  into  Lower  Cal- 
flower,  X  1.    The  plants  vary  greatly  in  size      ■,.         ■        j^^so  called  Indian   LettUCe 
according  to  situation,  often  becoming  very  •  /-,.i^i,.,„„ 

small  or  depauperate.  and  S.,ua«    (  abbage. 
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Plants  gvowiug  in  one  spot,  of  like  aspect  and  habit  and  not  differing  save  for  markeil  vari- 
ations in  some  one  organ,  may  often  be  discovered  by  the  field  student.  Extreme  variability  in 
size  according  to  soil  or  situation  is  characteristic  of  this  species.  It  is  also  highly  variable  iu 
the  size  and  shape  of  its  basal  leaves,  as  well  as  of  those  forming  the  cauline  disk.  Plants  in  a 
colony  at  Palomar  (Jcpson  1494)  were  quite  alike  save  that  the  individuals  showed,  altho  in- 
constantly, the  following  variations  in  cauline  leaves:  a,  cauline  pair  completely  united  into  a 
perfoliate  disk,  and  entire  or  toothed;  h,  cauline  pair  united  into  a  perfoliate  disk  split  down 
one  side;  c,  cauline  pair  ovate  or  lanceolate,  distinct;  (7,  cauline  pair  ovate  or  lanceolate,  partly 
united  on  one  side. 

Locs. — Linden,  San  Joaquin  Co.,  Gunnison ;  Amador  Co.,  Hansen  3.5;  Hazel  Green,  Jepson; 
Grapevine  Spr.,  Tulare  Co.,  Woolsey;  Panamint  Mts.,  Hall  6971;  St.  Helena,  Jcpson;  Ross 
Valley,  Jepson;  Berkeley,  Jepson;  San  Francisco,  K.  Brandegee;  Los  Gatos,  Heller;  Pacific 
Grove,  Tidestrom;  Elizabeth  Lake,  Hall  3090;  Elysian  Hills,  Los  Angeles,  Braunton  164; 
Santa  Ana  Caiion,  San  Bernardino  ilts.,  -B.  J.  Smith. 

Var.  parviflora  Jepson  u.  comb.  Same  as  the  species  in  habit,  but  more 
slender;  basal  leaves  filiform-linear  or  linear-spatulate;  calyx  1  line  long; 
petals  white  or  rose-color. — Damp  shady  places.  General  range  of  the  species. 
In  the  form  in  which  it  occurs  in  California  this  seems  no  more  than  a  narrow- 
leaf  state  of  M.  perfoliata  and  is  here  so  treated ;  its  seeds  are  not  different. 
Lower  California.    North  to  Washington. 

Locs.— Yreka,  Butler  675,  1305,  1550;  Little  River,  Humboldt  Co.,  Tracy  3211;  Redding, 
Heller  7900;  Tehama  Co.,  Jepson;  Deer  Creek  Ridge,  w.  Nevada  Co.,  Jepson;  Amador  Co., 
Hanstii :  Santa  Clara  Co.,  C.  F.  Baler  487;  Girard,  Kern  Co.,  Heller  7716. 

Var.  nubigena  Jepson.  Compact  or  caespitose  plant  with  glaueescent  herb- 
age and  numerous  stems;  leaves  linear  or  a  few  spatulate  at  apex;  racemes 
dense;  petals  white  or  pinkish.  3  lines  long. — ilountain  peaks,  central  Coast 
Ranges. 

Locs.— Mt.  Tamalpais,  Jepson;  Mt.  Diablo,  Greene;  Mt.  Hamilton  (Pitt.  2:  294). 

Var.  depressa  Jepson  n.  comb.  Small  and  depressed,  1  to  4  or  5  inches  high, 
the  plant  often  livid  red;  basal  leaves  rhomboidal  or  broadlj'  ovate,  2  to  6 
lines  broad,  often  broader  than  long,  petioled;  cauline  disk  split  down  one 
side  or  its  leaves  only  partly  united,  subtending  sessile  glomerules  or  sub- 
umbellate  clusters  of  flowers;  petals  twice  as  long  as  calyx. — Northern  Cali- 
fornia to  British  Columbia.     Often  in  pine  woods. 

Locs.— Humboldt  Bay,  Tracy  3129;  Dunsmuir,  Heller  7924;  Siskiyou  Co.,  Butler  676  (Oro 
Fino),  1289   (Humbug  Mt.)  ;   Forestdale,  Baker  #  Nuttinp ;  Ft.  Bidwell,  Mannin;/  74. 

Refs.— MONTI.4  PERFOLIAT.A,  Howell,  Ervthea,  1:  38  (1893);  Jepson,  Fl.  W.  Mid.  Cal.  186 
(1901).  Claytonia  perfoliata  Donn,  Ind.  Hort.,  Cantab.  25  (1796);  Willd.  Sp.  PI.  1:  1186 
(1798)  ;  type  from  N.  Am.  C.  perfoliata  var.  amplectens  Greene,  Fl.  Fr.  179  (1891),  type  loc. 
middle  elevations.  Sierra  Nevada;  cauline  pair  of  leaves  united  on  one  side  only.  Var.  car- 
nosa  Greene,  1.  c.  178,  type  loc.  Mt.  Diablo;  very  succulent;  seed  nearly  orbicular. — Ex.  char. 
Var.  PARVIFLOR.'V  Jepson.  Claytonia  perfoliata  var.  parviflora  Torr.  Pac.  R.  Rep.  4°:  71 
(1857).  Claytonia  parviflora  Dougl. ;  Hook.  Fl.  Bor.  Am.  1:  225,  t.  73  (1834),  type  loc.  Co- 
lumbia River,  Douglas.  C.  perfoliata  var.  angiistifolia  Greene,  Fl.  Fr.  179  (1891),  type  Cali- 
fornian.  Limnia  parviflora  Rydb.  Bull.  Torr.  Club.  33:  139  (1906).  Montia  parviflora 
Howell,  Erythea,  1:  38  (1893).  Var.  nubigena  Jepson,  Fl.  W.  Mid.  Cal.  186  (1901).  Clay- 
tonia nubigena  Greene,  Pitt.  2:  294  (1892),  type  locs.  Mts.  Tamalpais,  Diablo,  and  Hamilton. 
Var.  DEPRESSA  Jepson.  Montia  parviflora  var.  depressa  Rob.  in  Gray,  Syn.  Fl.  1':  274  (1897). 
Claytonia  parviflora  var.  depressa  Gray,  Proc.  Am.  Acad.  22:  281  (1887),  type  loc.  "British 
Columbia  to  Oregon  and  adjacent  Idaho."  Montia  depressa  Suksd.  Deutsche  Bot.  Monata. 
16:  221  (1898).  M.  rubra  Howell,  Erythea,  1:  38  (1893),  type  loc.  Ore.  and  Wash.  Limnia 
rubra  Heller,  Muhl.  6:   84   (1910). 

8.  M.  gypsophiloides  Howell.  (Fig.  94.)  Stems  slender,  erect  or  ascend- 
ing, 2  to  B  inches  high;  herbage  very  pale  and  glaucous;  basal  leaves  linear  or 
filiform,  the  flowering  stems  2  to  several  times  as  long;  cauline  pair  ovate  to 
linear-lanceolate,  partially  united  on  one  side;  raceme  slender,  elongated  (half 
the  height  of  the  plant  or  more),  the  filiform  pedicels  becoming  2  to  8  lines 
long,  spreading  and  often  a  little  geniculate  at  the  middle;  flowers  for  their 
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size  showy  and  most  delicately  beautiful :  petals  pink,  cuneate-obovate,  retiise, 
3  to  31 2  lines  long,  about  3  times  as  long  as  the  sepals. 

Open  sununits  and  northward  slopes  or  in  moist  thickets.     Central  Coast 


Fig.  9-i.      MONTI.\  GYPSOPHILOIDES   Howell,  X  1. 

Ranges  from  the  ]\It.  Hamilton  Range  north  to  Sonoma  Co.     ilar.  to  early 
May. 

Locs.— Mt.  Hamilton,  Jcpson  4223;  Mt.  Dav,  Santa  Clara  Co.,  E.  J.  Smith;  Mt.  Diablo, 
C.  F.  Baler  2817;  Briones  Hills,  Chandler  .588;  Berkeley  Hills,  Tracy  13.55;  Mt.  Tamalpais, 
Jcpson  3111;  Ft.  Ross.  Heller ;  Happy  Valley,  Sonoma  Co.,  M.  S.  Baker  721;  St.  Helena  and 
C'alistoga,  Jepson;  Heaklsburg,  Alice  King. 

Refs.— MONTIA  GYPSOPHILOIDES  Howell",  Erythea,  1:  38  (1893);  Jepson,  Fl,  W.  Mid.  Cal. 
186  (1901).  Claytonia  giipsophiloides  F.  &  M.  Ind.  Sem.  Hort.  Petrop.  2:  33  (1835),Sert.Petrop. 
t.  35,  type  loc.  Ft.  Ross,  Sonoma  Co.  (reprint,  Erythea,  2:   139). 

9.  M.  spathulata  Ilowell.  Caespitose,  1  to  6  inches  high,  the  herbage  glau- 
cous and  very  fleshy;  leaves  narrowly  or  elongated  linear  or  lanceolate,  nearly 
as  long  as  the  flowering  stems;  cauliue  leaves  linear  or  lanceolate,  nearly  dis- 
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tinet  or  somewhat  conuate  upon  one  (rarely  on  both)  sides,  i  to  10  lines  long, 
nearly  equaling  to  I/2  as  long  as  the  raceme;  sepals  rather  less  than  1  line 
long;  petals  somewhat  quadrangular,  refuse  or  rounded  at  apex,  short-clawed, 
white  or  light  pink,  2  to  3  lines  long. 

Common  on  open  gravelly  or  rocdvv  hill  tops  (often  in  vineyards  and  other 
cultivated  areas).  Coast  Ranges  mostly  near  the  coast;  south  to  Southern 
California;  north  to  British  Columbia.  Not  known  in  the  Sierra  Nevada. 
Feb.-Mar. 

Locs. — Laguna  Mt.,  San  Diego  Co.,  Orcutt  2046;  Los  Gates,  Heller  7290;  San  Francisco, 
Jepson;  Berkeley  Hills,  Trary  135.5;  Mt.  Diablo,  C.  F.  Baker  2S16;  Marin  Co.,  Brewer  931; 
St.  Helena,  Jepson;  Howell  Mt.,  Jepson  514;  Kelseyville,  Irwin;  Teliama  Co.,  Jepson;  Ft. 
Seward  Ranch,  Jepson  1903;  Humboldt  Bay,  Traey  3128;  Yreka,  Butler  678. 

Eefs. — MONTIA  SPATHUL.\TA  Howell,  Erythea,  i:  38  (1893)  ;  Jepson  Fl.  W.  Mid.  Cal.  186 
(1893).  Claytonia  spatliulata  Dougl. ;  Hook.  Fl.  Bor.  Am.  1:  226,  t.  74  (1834),  type  spms. 
from  the  "Northwest  Coast,"  Menzies,  and  n.  Rocky  Mts.,  Douglas.  Livmia  spathulata  Heller, 
Muhl.  6:   84   (1910). 

10.  M.  exigua  Jepson  n.  comb.  Similar  to  M.  spathulata  but  looser  and 
larger  (2  to  6  inches  high)  and  less  glaucous;  basal  leaves  about  equaling  the 
stems,  elongated  linear,  or  slightly  spatulate,  1/0  to  1  line  broad;  leaves  of  the 
cauline  pair  linear,  i^  to  IV-;  inches  long,  distinct,  or  slightly  connate  on  one 
side,  usually  much  exceeding  the  raceme ;  petals  white.  2  lines  long,  twice 
length  of  sepals. 

Throughout  California,  but  mostly  towards  the  interior,  the  known  stations 
few.  At  higher  elevations  than  M.  spathulata,  which  is  of  low  hills  near  the 
coast.    North  to  British  Columbia.     Lower  California. 

Locs. — Yreka,  Butler  674;  Howell  Mt.,  Jepson  514;  Mt.  Diablo,  Brewer  10S2;  Y'osemite 
(Zoe,  4:  161);  Santa  Rosa  Peak,  Jepson  1447;   San  Diego,  Alderson  328. 

Var.  viridis  Jepson  n.  comb.  Herbage  green;  cauline  leaves  lanceolate, 
nearly  distinct. — Mountains  of  Southern  California. 

Locs.— Mt.  San  Antonio  (Old  Baldv),  Hall  1245;  Onstatt 's  Vallev,  Mt.  San  Jacinto,  Ball 
2218. 

Refs. — MoNTiA  EXIGUA  Jepson.  Claytonia  exigua  T.  &  G.  Fl.  1:  200  (1838),  type  spm. 
from  California,  Douglas.  Montia  spathulata  var.  exigua  Rob.  in  Gray,  Syn.  Fl.  1':  275  (1897). 
Claytonia  tenuifolia  T.  &  G.  Fl.  1:  201  (1838),  type  from  California,  Douglas.  C.  spathulata 
var.  tenuifolia  Gray,  Proc.  Am.  Acad.  22:  282  (1887).  Var.  VIRIDIS  Jepson.  Montia  spathu- 
lata var.  viridis  Davidson,  Bull.  S.  Cal.  Acad.  5:  61  (1906),  type  loc.  Rock  Creek,  desert  side  of 
Mt.  San  Antonio,  Basse  S/-  Davidson. 

11.  M.  saxosa  Brandegee.  Stems  numerous,  caespitose,  forming  a  dense 
succulent  ball  1  to  2  inches  in  diameter ;  basal  leaves  obovate  or  spatulate, 
rounded  at  apex,  3  to  6  lines  long,  nearly  sessile;  cauline  leaves  a  single  pair, 
ovate,  obtuse,  not  connate,  2  to  3  lines  long;  racemes  umbellate,  few-flowered, 
the  pedicels  equaling  or  exceeding  the  short  scape-like  stems;  sepals  roundish. 
2  lines  long,  the  roseate  petals  twice  as  long;  capsules  V/^  to  2  lines  long; 
seeds  foveolate-striate. 

Yollo  BoUy  Range,  from  North  Yollo  Bolly  south  to  Snow  Jit.,  about  7000 
feet  altitude. 

Refs. — Montia  saxosa  Brandegee;  Gray,  Syn.  Fl.  1":  274  (1897).  Claytonia  saxo.ia 
Brandegee,  Zoe,  4:  150  (1893),  type  loc.  Snow  Mt.,  Brandegee.  Montia  rostdata  Eastw. 
Proc.  Cal.  Acad.  ser.  3,  Bot.  1:  79  (1897),  type  loc.  near  Rock  Spring,  Mt.  Tamalpais;  basal 
leaves  5  to  10  lines  long;  flowers  ll<>  to  2  lines  across;  petals  white,  oblong-obcordate.  Limnia 
rosulata  Heller,  Muhl.  10:  84  (1910). 

12.  M.  sibirica  Howell.  Stems  erect,  9  to  18  inches  high;  root  fibrous  and 
annual  with  a  thick  crown,  or  the  crown  persistent  as  a  short  rootstock ;  basal 
leaves  ovate  or  obovate  to  suborbicidar,  acuminate  or  acute,  rarely  obtuse.  1 
to  2  inches  long,  on  petioles  3  to  5  inches  long;  cauline  pair  similar,  distinct, 
sessile  or  short-petioled;  raceme  very  lax,  3  to  7  inches  long,  bracteate.  the 
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tluwi'i's  on  long  (1  to  2i->  inehes)  pedicels;  sepals  orbieular  to  ovate,  obtuse; 
petals  white  with  pink  veins  or  pink  with  rose-purple  lines,  coarsely  notched, 
3  to  5  lines  long,  narrowed  at  base  into  a  distinct  claw. 

Swampy  places  along  the  coast.  ]\Iarin  Co.  to  Humboldt  Co.  and  far  north 
to  Alaska.     Feb. -June. 

Locs. — Olcma,  Jepsoii;  Bear  Valley,  !Marin  Co.,  Davy  700;  Pt.  Reyes,  Greene;  Stewarts  Pt., 
Baker;  Pt.  Arena,  Bioletti;  Eureka,  Traey  2.5.57;  Areata,  Chesnut  tf-  Drew;  near  Buck  Mt., 
Humboldt  Co.,  Traey  2860;  Redwood  Creek,  Hupa  Road,  Jepson  1951;  Highland  Mine,  Siski- 
you Co.,  Bnller  964;  Sisson,  Jepson. 

Refs. — MONTIA  SIBIRICA  Howell,  Erythea,  1:  39  (1S9.'!).  Clai/tonia  nibiriea  L.  Sp.  PI.  204 
(1753),  "Sihiria";  Jepson,  Fl.  W.  Mid.  Cal.  186  (1901).  Var.  bulbifera  Rob.  Syn.  PI.  T: 
273  (1897).  Claytonia  hulhifera  Gray.  Proc.  Am.  Acad.  12:  54  (1876),  type  loc.  Scott  Mts., 
Greene;  thickened  bases  of  leaves  persistent  on  crown  as  bulblet  scales.  Limnia  hulhifera 
Heller,  Muhl.  6:  83  (1910). 

13.  M.  heterophylla  Jepson  n.  comb.  Stems  5  to  11  inches  high,  rising 
from  tuberous  rootstocks  or  cormlets,  these  sending  out  slender  stolons  which 
produce  terminal  cormlets,  the  secondary  cormlets  promptly  producing  leaves 
and  flowers;  basal  leaves  narrowly  ovate  to  oblaneeolate,  acute,  y^  to  2  inches 
long,  on  long  slender  petioles ;  cauline  pair  similar,  subsessile ;  raceme  5  to  11- 
tlowered;  pedicels  becoming  •%  to  1  inch  long;  sepals  round-ovate,  obtuse  or 
fsubcordate  at  base,  2  lines  long;  petals  white,  pink-veined,  notched,  twice  as 
long  as  the  sepals. 

Southern  Sierra  Nevada.  5700  to  7000  feet.  Oregon  to  Alaska.  The  tubers 
or  tiesliy  rootstocks  each  produce  only  1  or  2  stems  and  leaves,  whereas  in  M. 
sibirica  the  numerous  leaves  and  stems  form  l>y  their  bases  a  thick  crown  on 
the  slender  or  fibrous  taproots. 

Locs. — Freeman  Creek,  Tulare  Co.,  Jepson  4884;  Pine  Ridge,  Fresno  Co.,  Ball  4'  Chandler 
,'!04. 

Refs. — MONTi.\  HETEROPHYLL.^  Jepson.  Claytonia  unalaschiensis  var.  heterophylla  Nutt.; 
T.  &  G.  Fl.  1:  199  (1838),  type  loc.  Oregon,  Nuttall.  Montia  sibirica  var.  heterophylla  Rob.  in 
Gray.  Syn.  Fl.  V :  273   (1897). 

14.  M.  asarifolia  Howell.  Stems  erect,  naked  save  for  one  cauline  pair  of 
leaves,  7  to  12  inches  high,  arising  from  a  horizontal  rootstoek;  basal  leaves 
round-ovate,  obtuse  to  aeutish,  %  to  1%  inches  long,  on  petioles  3  to  6  inches 
long;  cauline  pair  similar,  obtuse  or  often  more  acute;  raceme  loosely  3  to  8- 
flowered,  the  pedicels  Vi;  to  IV^  inches  long;  sepals  orbicular,  truncatish,  li/o 
to  2  lines  long;  petals  white,  merely  refuse,  3  to  5  lines  long. 

High  mountains,  northern  California.  North  to  Alaska,  east  to  northern 
Kocky  Mts. 

Locs. — Trinity  Summit,  Manning ;  w.  Siskiyou  Co.,  Butler  65  (Marble  Valley),  1510 
(Shackleford  Creek). 

Refs. — Montia  asarifolia  Howell,  Erythea,  1:  39  (1893).  Claytonia  asarifolia  Bong. 
Mem.  Acad.  St.  Petersb.  ser.  6,  2:  137  (1832),  type  loc.  Sitka,  Alaska.  Claytonia  nevadensis 
Brew.  &  Wats.  Bot.  Cal.  1:   77   (1876),  type  loc.  northern  Sierra  Nevada,  Lemmon. 

4.     CLAYTONIA  Gron. 

Low  glabrous  perennial  herbs,  the  stems  and  basal  leaves  from  globose  deep- 
seated  corms.  Stems  scape  like,  bearing  at  .summit  a  pair  of  opposite  leaves 
and  between  them  a  several-flowered  loose  raceme.  Flowers  opening  for  more 
than  one  day.  Sepals  2.  Petals  5,  distinct  and  equal.  Stamens  5.  Ovules 
few,  about  6.  Style-branches  3.  Capsule  3-valved,  3  to  6-seeded. — Species 
about  8,  North  America  and  Asia.  (Dr.  John  Clayton,  American  botanist,  of 
the  colony  of  Virginia,  who  furnished  Gronovius  the  materials  for  the  Flora 
Virginica;  died  1773.) 

1.  C.  lanceolata  Pursh.  Stems  1  to  24  from  a  corm.  erect,  2  to  4  inches 
high;  corm  globose,  about  i.o  inch  in  diameter;  basal  leaves  few  or  rare,  nar- 
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row,  loiig-petioled ;  fauline  leaves  narrowly  to  oi)long-laiiceolate.  sessile.   1  to 

2  inches  long;  racemes  1,  or  sometimes  2  or  3,  sessile  or  short-pediincled.  5  to 
17-fiowered,  the  pedicels  bractless  except  the  lowest;  petals  pink  with  darker 
veins,  or  nearly  white,  often  with  a  yellow  dot  at  base,  emarginate  or  obtuse. 

3  to  4  lines  long;  pedicels  recurved  in  fruit. 

Montane,  4500  to  7000  feet,  northern  Sierra  Nevada  north  to  Modoc  Co., 
thence  west  to  Humboldt  Co.    North  to  British  Columbia  and  east  to  Utah. 

Loes. — Cisco,  Kellogg;  Mt.  Lassen,  Jepaon  40S9 :  Susanville,  Austin  <}'  Bruce;  Forestilale, 
Motloe  Co.,  Baker;  Shackleforil  Cafloii,  w.  Siskiyou  Co.,  Chandler;  Marble  Mt.,  Jepson  2836 
(sometimes  with  6  petals  and  6  stamens;  one  flower  had  S  petals,  2  of  them  %  united,  stamens 
6)  ;   Trinity  Summit,  Jepson  2104. 

Refs. — C'LAYTONIA  LANCEOLATA  Pursh,  Fl.  1:  175  (1814).  type  loc.  Bitterroot  Mts.,  Idaho, 
Lewis;  Gray,  Am.  Jour.  Sci.  ser.  2,  33:  407  (1802).  Var.  sessilifolia  Nelson,  Bull.  Torr.  ("lub, 
27:  259  (1900).     C.  caroUniana  var.  sessilifolia  Torr.;  Brew.  &  Wats.  Bot.  Cal.  1:  76  (1876). 

5.     LEWISIA  Pursh. 

Acaulescent  tleshy  perennials  with  very  thick  farinaceous  roots  bearing 
rosulate  clusters  of  leaves  and  1  to  many-flowered  scapes.  Flowers  often 
large  and  handsome.  Sepals  2  to  8,  herbaceous,  persistent.  Petals  5  to  16, 
varying  from  white  to  red.  Stamens  5  to  numerous.  Style-branches  3  to  8, 
tiliform,  stigmatic  their  whole  length.  Capsule  circumscissile  near  the  base, 
the  upper  deciduous  part  more  or  less  valvate-cleft  from  the  base.  Seeds  sev- 
eral to  many. — Species  11,  western  North  America.  (In  honor  of  Capt.  Lewis 
of  the  Lewis  &  Clark  expedition  across  the  continent,  who  collected  the  type 
species.) 

The  flower-parts  in  the  species  of  this  genus  are  very  variable  in  number 
even  on  the  same  plant,  more  so  than  in  any  other  genus  of  this  family.  The 
flower  diagnoses  which  follow  are  chiefly  ba.sed  on  notes  made  in  the  field, 
many  counts  having  been  made  of  flower  parts  on  individual  plants. 

Sepals  2;  flowers  medium;  scapes  commonly  bearing  a  cyme  or  panicle. — Subgenus  Oreobroma. 
Stems  from  a  small  globose  corm ;  leaves  2  or  3  below  the  inflorescence.  . .  .1.  L.  friphylla. 
Stems  scape-like,  leafless. 

Scapes  1  to  4-flowered,  with  a  pair  of  small  bract-like  leaves;  root  thick,  fusiform  to 
globose. 
Leaves  exceeding  scapes;  scapes  1  to  3-flowcred. 

Bracts  ovate,  borne  above  the  middle  of  scapes;  sepals  ovate,  obtuse,  glandu- 
lar-denticulate    2.     L.  pygmaea. 

Bracts  linear,  borne  at  surface  of  ground ;   sepals  ovate,  acute,  entire,  not 

glandular   3.     L.  nevadensis. 

Leaves  shorter  than  the  2  to  4-flowered  scapes;  bracts  and  sepals  denticulate,  not 

glandular    4.     L.   oppositifolia. 

Scapes  bearing  a  panicle  of  numerous  flowers;  leaves  in  a  tuft  on  the  caudex  crowning 
a  thick  fleshy  root ;   bracts  and  sepals  eiliate-glandular. 

Flowers  5  to  7  lines  long;   leaves  narrowly  linear 5.     L.  leana. 

Flowers  21  o   to  3  lines  long;   leaves  spatulate-obovate 6.     L.  cotyledon. 

Sepals  and  sepal-like  bracts  4  to  8;   flowers  large;  scapes  l-flowcred. — Subgenus  EuLEVi^isiA. 
Scapes  jointed  just  beneath  the  calyx,  with  two  bracts  at  the  joint  which  resemble  the  2 
sepals. 

Sepals  glandular-denticulate    7.      L.    l-clloggii. 

Sepals  not    glandular-denticulate 8.      L.    hraehye.alyx. 

Scapes   jointed  above  the  middle,   with  an   involucre  of   T-,  to   7   scarious  subulate  l)racts; 
sepals  6  to  8 9-     !-■  rediviva. 

].  L.  triphylla  Rob.  (Fig.  95a.)  Scape  half  underground,  arising  from  a 
globose  tul>er  about  the  size  of  a  pea,  1  to  2  inches  high  and  bearing  a  simple 
or  compound  umbellate  raceme  .subtended  ))y  3  or  2  narrowly  linear  leaves; 
umbel  3  to  14  (or  27)  -flowered,  or  the  flowers  only  2  or  1;  petals  white,  5 
to  7  or  10,  subequal  or  unequal.  1%  to  2  lines  long;  stamens  4  or  5;  styles  5 
(4  or  3). 
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Moist  slopes  or  swales,  in  granite  sand  or  fine  gravel :  Sierra  Nevada  and 
North  Coast  Ranges,  6000  to  9600  feet.    North  to  Washington  and  Idaho. 

Loes Middle  Tule  River,  Purpus  1806;   Alta  Mdws.,  K.  Brandcgcf ;  Mt.  Silliman,  Jepson 

756-  Pine  Eidge,  Fresno  Co.,  Ball  cj-  Chandler  124;  Yosemite  Park,  Jepson  4370  (Eagle  Peak), 
S-'si  (Vogelsang  Pass),  3329  (Mt.  Lvcll,  sepals  not  glandular),  3381  (Rodgers  Creek);  Lake 
Eleanor,  Chesnut  <)■  Dreir :  Donner  Lake,  Davy  3203;  Lassen  Peak,  Jepson  4098;  Medicine 
Lake,  M.  S.  Baker;  ridge  above  Cudaliay  Valley,  w.  Siskiyou,  Jepson  2S.53a;  South  Yollo 
BoUy,  Jepson. 

Refs— Lewisia  triphylla  Rob.  in  Gray,  Syn.  Fl.  1":  269  (1897).  Claytonia  triphylla  Wats. 
Proe  Am.  Aead.  10:  34.5  (1875),  type  loc.  northern  Sierra  Nevada.  Oreobroma  triphylla  How- 
ell, Ervth'ea,  1:  33   (1893). 


Fig.  9.5.     a.  Lewisia  triphylla  Rob.     The  leaves  are  nearly  as  often  two  as  three. 
b,  Lewisia  nevadensis  Rob.     x  1. 

2.  L,  pygmaea  Roh.  Scapes  several  to  many,  1  to  2  inches  high,  these 
and  the  leaves  from  a  fleshy  root;  root  elongated-fusiform,  3  to  6  lines  thick; 
leaves  linear,  slightly  exceeding  the  flowers ;  scapes  one-flowered  with  a  pair 
of  ovate  bracts  above  the  middle,  or  umbellately  2-flowered  and  the  pedicels 
subtended  by  the  bracts;  sepals  ovate,  obtuse,  glandular-denticulate;  petals 
white,  6  to  9,  subequal  or  unequal,  often  notched  on  one  side  or  at  apex,  3 
lines  long;  stamens  5  to  8 ;  styles  3  to  5;  scapes  soon  retrocurved. 

Sierra  Nevada,  8000  to  12,200  feet.  North  to  Washington  and  east  to  the 
Rocky  Mts. 

Locs. — Mt.  Guyot,  Kern  River,  Mary  Haskell;  Mineral  King,  T.  Brandegee ;  Mt.  Silliman, 
K.  Brandegee;  Mt.  Lyell,  Jepson  3329;  Mt.  Dana,  Chesnut  ^  Drew;  Bierstadt  Peak,  Davy 
3191. 
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Eefs..— Lewisia  pygmaea  Rob.  iu  Gray,  Syn.  Fl.  1":  268  (1897).  Talinum  pygmaeum 
Gray,  Am.  Jo.ur.  Sci.  ser.  2,  33:  407  (1862),  type  loc.  South  Clear  Creek,  Colo.,  Parry.  Calan- 
drinia  pygmaea  Gray;  Brew.  &  Wats.  Bot.  Cal.  1:  75  (1876).  Oreobroma  pygmaea  Howell, 
Erythea,   1:   33   (1893). 

Oreobroma  longipetala  Piper,  Contrib.  U.  S.  Nat.  Herb.  16:  207  (1913).  Scapes  simple, 
or  bearing  2  or  3  erect  branches,  much  exceeding  the  leaves ;  petals  6  to  9  lines  long. — ' '  Sierra 
Nevada, ' '  Lemmon.     Ex.  char. 

3.  L.  nevadensis  Rob.  (Fig.  95b.)  Scapes  several  to  many,  i/o  to  4  inches 
high,  naked  save  for  a  pair  of  bracts  near  the  middle — that  is,  near  the  surface 
of  the  ground ;  scapes  and  leaves  arising  from  a  fleshy  carrot-shaped  or  some- 
times globose  root;  bracts  linear,  opposite,  often  a  little  connate  by  their 
scarious  bases;  leaves  narrowly  linear  or  slightly  broadened  upward,  1  to 
21/2  inches  long,  1  to  2  lines  broad,  exceeding  the  scapes;  flowers  white,  soli- 
tary and  terminal  on  the  stems;  sepals  ovate,  acute;  petals  6  to  8  (rarely  5), 
6  to  7  lines  long;  stamens  6  to  11;  styles  5  (3,  4  or  6)  ;  scapes  retrocurving  in 
fruit. 

Granite  sand.  Sierra  Nevada.  7000  to  11,000  feet.  Not  known  in  Southern 
California.     North  to  Washington  and  east  to  Utah.     June. 

Locs. — Middle  Tule  Eiver,  Purpns  180-5;  Ramshaw  Mdws.,  Kern  Peak,  Jepson  4962; 
Kaweah  Peak,  Jepson  5000;  Shaver,  Eall  tjr-  Chandler  303y2 ;  Yosemite  Park,  Jepson  4565 
(StubblefieldCaiion),  3381  (Rodgers  Creek);  Donner  Lake,  Davy  3183;  Gold  Lake,  Sierra  Co., 
Hall  4'  Babcock  4505;  Forestdale,  Modoc  Co.,  M.  S.  Baker;  Benton  Mdws.,  Modoc  Co.,  Austin 
4'  Bruce. 

Refs. — Lewisia  nevadensis  Bob.  in  Gray,  Syn.  PI.  1':  268  (1897).  Calandrinia  nevadensis 
Gray,  Proc.  Am.  Acad.  8:  623  (1873),  type  spms.  from  the  Wahsatch,  East  Humboldt  and 
Sierra  Nevada  mountains.     Oreobroma  nevadensis  Howell,  Erythea,  1:  33  (1893). 

4.  L.  oppositifolia  Rob.  Scapes  1  to  3,  erect  or  ascending,  6  to  8  inches 
high,  these  and  the  leaves  from  a  fleshy-fusiform  root,  or  1  or  2  pairs  of  leaves 
on  the  lower  part  of  the  scape;  leaves  linear-oblanceolate  or  linear,  1  to  3 
inches  long;  scapes  naked  or  with  1  or  2  lanceolate  bracts,  bearing  2  to  4 
umbellately  disposed  flowers  on  long  (i/o  to  11/2  inches)  pedicels;  sepals  2 
to  3  lines  long,  roundish,  denticulate  at  the  truncate  or  obtuse  apex  but  gland- 
less;  petals  white  or  pink,  6  to  7  lines  long;  stamens  about  12. 

Del  Norte  Co.,  California,  to  Josephine  Co.,  Oregon. 

Logs. — Smith  River,  ace.  Watson;  Waldo,  Ore.,  (Erythea,  1:  32);  Kerby  to  Josephine 
Creek,  Ore.,  M.  S.  Baker. 

Befs. — Lewisia  oppositifolia  Rob.  in  Gray,  Syn.  Fl.  1':  268  (1897).  Calandrinia  op- 
positifolia Wats.  Proc.  Am.  Acad.  20:  355  (1885),  type  Iocs.  Waldo,  Ore.,  and  near  Smith 
River,  Del  Norte  Co.,  Cal.,  Howell.     Oreobroma  oppositifolia  Howell,  Erythea,  1:   32   (1893). 

5.  L.  leana  Rob.  Scapes  few,  5  to  9  inches  high,  rising  from  a  thick 
fleshy  caudex,  bearing  a  panicle  of  numerous  flowers  and  a  few  scattered  small 
bracts;  leaves  in  a  dense  tuft  crowning  the  caudex,  narrowly  linear,  acute, 
more  or  less  terete,  1  to  2i'2  inches  long  and  1  to  2io  lines  wide:  sepals  ovate 
or  roundish,  1  line  long,  fimbriate  with  reddish  gland-tipped  teeth;  ])etals  5 
to  7,  red,  2\U  to  3  lines  long;  stamens  5  (or  4)  ;  scapes  disarticulating  from  the 
caudex  soon  after  fiowering. 

Siskiyou  and  Salmon  mountains,  and  southern  Sierra  Nevada,  6000  to  9000 
feet.     Oregon. 

Locs. — Fresno  Co.  (Woodchuck  Peak,  Eisen,  Dinkey  Creek,  Eall  4"  Chandler  398)  ;  Hen- 
nessey Trail,  Mariposa  Co.,  Congdon ;  Castle  Lake  near  Mt.  Shasta,  Lemmon;  Marble  Mt., 
Chandler  1609;  Shackleford  Creek,  Butler  1687;  Twin  Lakes,  Canon  Creek,  Trinity  Co.,  East- 
tvood. 

Befs. — Lewisia  leana  Bob.  in  Gray,  Syn.  Fl.  1':  269  (1897).  Calandrinia  Irana  Porter, 
Bot.  Gaz.  1:  49  (1876),  tvpe  loc.  Siskiyou  Mts.,  L.  W .  Lee.  Oreobroma  leana  Howell,  Erythea, 
1:   31   (1893). 

6.  L.  cotyledon  Rob.  (Fig.  96.)  Scapes  several  from  the  leafy  crown  of  a 
thick  caudex,  4  to  10  inches  high,  bearing  at  summit  a  panicle  and  below  the 
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panicle  two  pairs  of  bracts:  bracts  ovate,  acute;  leaves  in  a  dense  rosulate  tuft, 
spatulate-obovate  or  -orbicular.  liA  to  3  inches  long;  sepals  roundish,  very 
obtuse,   glandular-denticulate.  2  to  3  lines  long:  petals  7  to   10.  obovate  or 


Fig.  96.     Leavisi.\  cotyledon  Rob.     a,  plant,  x  i^. ;   b.  fully  upened  flower,  x  1. 

oblanceolate.  white,  strongly  pink-veined  along  the  middle,  5  to  7  lines  long; 
stamens  6  to  9 ;  petals  8  or  9 ;  filaments  dilated  below  and  connate  into  a  sheath 
surrounding  the  ovary;  style-branches  3  (or  2). 

Western  Siskiyou  Co.  and  northern  Trinity  Co.     A  most  attractive  species. 
July. 
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Locs. — Preston  I'eak.  UnwtU,  June,  1884;  Sliaekleford  Canon,  Jcpaon  2817;  Log  Lake,  But- 
ler 1527;  Highland  Mine,  Butler  960;  Caflon  Creek,  Trinity  Co.,  Eastwood. 

The  two  following  varieties  occur  very  near  the  California  boundary.  Var.  purdyi  Jepson 
n.  var.  Leaves  orbicular-oblanceolate,  very  short;  bracts  elliptic,  obtuse.  (Folia  orbiculata- 
oblanceolata  brevissinia ;  bracteae  ellipticae  obtusae.) — Kerby,  Josephine  Co.,  Ore.,  aec.  Purdy. 
Var.  howellii  Jepson  n.  comb.  Leaves  with  crisped  narrowly  membranous  edges. — Southwest- 
ern Oregon  (Josephine  Co.,  Howell,  east  to  Grizzly  Butte,  Jackson  Co.,  aec.  Purdy). 

Eefs. — Lewisia  cotyledon  Eob.  in  Gray,  Syn.  Fl.  1':  268  (1897).  Calandrinia  cotyledon 
Wats.  Proc.  Am.  Acad.  20:  355  (1885),  type  loc.  head  of  Illinois  River,  Siskiyou  Mts.,  Howell. 
Ureobroma  cotyledon  Howell,  Erythea,  1:  32  (1893).  Var.  purdyi  Jepson.  Lewisia  purdyi 
Jepson  of  the  gardens.  Var.  howellii  Jepson.  Lexcisia  howellii  Rob.  1.  c.  Calandrinia 
howellii  Wats.  1.  c.  23:  262  (1887),  type  loc.  Deer  Creek  Mts.,  Josephine  Co.,  Ore.,  Howell. 

7.  L.  kelloggii  K.  Brandegee.  Flowers  and  leaves  densely  crowded  on  the 
iTown  of  a  thick  Heshy  taproot;  scapes  very  short,  3  to  7  lines  long,  jointed  at 
the  base,  these  and  the  petioles  with  loose  transversely  wrinkled  whitish  epi- 
dermis; leaves  spatnlate  or  obovate,  obtuse,  mostly  notched  at  apex,  3  to  5  line.s 
long,  drawn  down  to  a  petiole  as  long  or  twice  as  long;  sepals  4  (or  6),  oblong 
or  oblong-lanceolate,  acute,  minutely  glandular-toothed,  3  to  4  lines  long; 
petals  8  to  11,  white,  2  to  3  times  as  long  as  the  sepals;  stamens  15  to  26  (or 
as  few  as  "12")  ;  style-branches  5  or  "4";  capsule  thin-walled,  separating  in 
a  circumscissile  manner  from  the  receptacle  at  base,  then  splitting  upwards 
into  2  (or  "4  or  5")  valves. 

Northern  Sierra  Navada,  4500  to  6000  feet,  in  sand  on  granite  ridges  or 
domes.  On  El  Capitan,  and  doubtless  generally,  the  plants  barely  push  up  through 
the  granite  sand,  and  the  flowers  open  directly  out  on  the  surface  of  the  sand, 
the  cluster  of  rotately-spreading  corollas  forming  a  rosette  which  is  very 
beautiful.  Counts  of  flower  parts  were  made  by  us  on  El  Capitan  in  1911. 
The  sepals  varied  from  4  to  6,  the  petals  from  7  to  11,  and  the  stamens  from 
16  to  26.  The  style-branches  were  uniformly  5.  The  flowers  do  not  disjoint 
from  the  plant  in  drying. 

Locs. — American  Valley,  E.  M.  Au.itin  ;  Big  Mdws.,  P.  M.  Austin;  Cisco,  Kcllogei ;  crown 
of  El  Capitan,  Yosemite  Valley,  Jepson  4357. 

Ref. — Lewisia  kellouoii  K.  Brandegee,  Proc.  Cal.  Acad.  ser.  2,  4:  88,  pi.  4  (1893),  type 
loc.  Cisco,  Kellogg. 

8.  L.  brachycalyx  Engelm.  Scapes  rather  short,  rising  from  a  thickened 
caudex,  surpassed  hy  tlie  moderately  fleshy  leaves;  leaves  in  a  spreading 
rosette,  spatnlate  or  oblanceolate.  1  to  4  inches  long;  sepals  4,  ovate,  acute, 
entire,  3  to  4  lines  long;  petals  5  to  9,  white,  14  to  1  incli  long:  stamens  10 
to  15 ;  style-branches  5  to  7. 

Wet  meadows,  San  Bernardino  Mts..  6700  feet.  I'tah,  Arizona  and  Xew 
Mexico. 

Loc. — Bear  Valley,  San  Bernardino  Mts.,  Parish  2337,  the  only  known  station  in  Cal. 
Refs. — Lewisia  brachycalyx  Engelm.;  Gray,  Proc.  Am.  Acad.  7:   400   (1868),  type  spms. 
from  Utah,  New  Me.\.  &  Ariz.     Oreobroma  brachycalyx  Howell,  Erythea,  1:  31   (1893). 

9.  L.  rediviva  Pursh.  Bitter  Root.  Scapes  from  a  thick  caudex  crown- 
ing a  stout  root,  %  to  2  inches  high,  jointed  near  the  middle  and  bearing  an 
involucral  whorl  of  5  or  7  scarious  subulate  bracts;  leaves  linear,  thick.  1 
inch  long;  sepals  6  to  8 ;  petals  13  to  15  (or  "16"),  pink,  bright  rose  or  white, 
%  to  1  inch  long,  spreading  rotately;  stamens  40  to  47;  filaments  united  at 
base;  style-branches  6  to  8. 

California,  north  to  British  Columbia  and  east  to  the  Rocky  Mts.  Flowers 
disjointing  readily  at  the  middle  of  the  scapes  on  drying.    Apr. 

Locs. — Coast  Ranges:  Mt.  Pinos,  Hall  6545;  Santa  Lucia  Mts.;  Pinnacles  west  of  Hollister, 
aec.  Pietcrs;  Mt.  Hamilton  (Erythea.  1:  85);  Mt.  Diablo,  Jepson  26411;  Mt.  Tamalpais,  il .  L. 
Hutchinson  ;  near  Sonoma,  Brewer  976;  Big  Caiion,  Howell  Mt.,  F.  G.  Hills  in  litt.;  Kelsey- 
ville,  Irtcin  ;  Big  Valley,  Modoe  Co.,  M.  S.  Baler.  Southern  California:  Lytle  Caiion,  San 
Gabriel  Mts.,  Hall  \H\\:  Bear  Valley,  San  Bernardino  Mts.   (Zoe,  4:    162). 


480  CARYOPIIYLLACEAE 

Refs — Lewisia  REDiviVA  Pursh,  Fl.  2:  368  (1814),  type  loc.  Lou  Lou  fork  Bitterroot  River, 
Mont.,  Leu-is ;  Hook.  f.  Bot.  Mag.  t.  539.5  (18(53)  ;  Kelscy,  Zoe,  3:  109  (1892)  ;  Jepson,  Fl.  W. 
Mid.  Cal.  185  (1901);  Piper,  Contrib.  U.  S.  Nat.  Herb.  11:  246  (1906);  Heller,  Muhl.  5:  15 
(1909).  L.  alba  Kell.  Proe.  Cal.  Acad.  2:  115,  fig.  36  (1861).  Var.  yosemitana  K.  Brande- 
gee,  Proe.  Cal.  Acad.  ser.  2,  4:  89  (1894),  type  loc.  "somewhere  about  Yosemite  Valley,  Mrs. 
W.  F.  Dodd. "  Peduncles  jointed  below  the  flower  and  crowned  by  3  scarious  bracts;  sepals 
2,  broad,  emargiuate;  petals  5. — Ex.  char. 

6.     PORTULACA  L. 

Fleshy  herbs,  ours  annuals,  with  alternate  leaves  and  yellow  flowers.  Calyx 
2-cleft,  the  tube  adnate  to  the  ovary  below.  Petals  5  (rarely  6),  inserted  with 
the  stamens  on  the  calyx.  Stamens  7  to  20.  Style  mostly  3  to  8-parted.  Cap- 
sule globose,  opening  transversely,  the  upper  part  coming  off  like  a  lid.  Seeds 
many. — Species  about  20,  mainly  tropical  and  sul.itropical  regions,  all  conti- 
nents.    (Old  Latin  name.) 

1.  P.  oleracea  L.  Common  Purslane.  Stems  4  to  8  inches  long;  herbage 
glabrous ;  leaves  cuneate  or  obovate ;  flowers  sessile,  opening  only  in  sunshine : 
petals  notched  or  2-lobed. 

Frequent  in  low  lands  throughout  the  state.  Introduced  from  tropical 
America.     June-Oet. 

Locs. — Yreka.   Butler   1061;    Hyam-pum,  Chestmt  ij-  Drew;   Kelseyville,   Jepson;  Berkeley, 

Alice  Kinij ;  Lathrop,  Harriet  Walker;  Porterville,  ace.  Hilgard;  Los  Angeles  (Erythea,  1:  58). 

Refs.— PORTULACA  OLERACEA  L.  Sp.  PI.  445   (1753);  Jepson,  Fl.  W.  Mid.  Cal.  184   (1901). 

P.  RETUSA  Engelni.  in  Gray,  PI.  Lindh.  2:  154  (1850),  type  loc.  western 
Texas,  Lindheimer.  Ascending;  leaves  often  refuse;  petals  small  or  minute; 
seeds  echinate. — Texas  to  Arizona.  To  be  expected  on  the  California  side  of 
the  Colorado  River. 

CARYOPHYLLACEAE.     Pink  Family. 

Herbs  of  inert  properties,  with  commonly  swollen  nodes,  simple  and  entire 
leaves  always  opposite,  and  regular  perfect  flowers.  Calyx  persistent.  Corolla 
white,  red  or  pink.  Sepals  and  petals  5  (or  4),  the  stamens  as  many  and 
alternate  with  the  petals,  or  twice  as  many,  rarely  fewer.  Ovary  superior, 
1-celled  (imperfectly  3-celled  in  some  Silenae),  with  1  to  5  styles  and  1  to  many 
ovules  on  a  free  central  placenta.  Fruit  a  few  to  many-seeded  1-celled  cap- 
sule dehiscent  at  the  summit  by  short  valves  or  teeth  (these  as  many  or  twice 
as  many  as  the  carpels),  or  1-seeded  and  indehiscent,  thus  becoming  an  achene 
or  utricle.  Embryo  commonly  curved  around  the  periphery  of  the  seed,  the 
endosperm  occupying  the  center. — Species  about  1300  in  76  genera,  mostly 
temperate  regions  but  occurring  in  all  zones  and  all  continents. 

Bibliog.— Rohrbaeh,  Paul,  Monog.  Gatt.  Silene,  1-250,  t.  1-2  (1868).  Watson,  S.,  Western 
Species  of  Sileue  (Proe.  Am.  Acad.  10:  340-44, — 1875).  Hollick  &  Britton,  Cerastium  arvense 
L.  and  its  N.  Am.  Varieties  (Bull.  Torr.  Club,  14:  45-51,  pis.  63-65, — 1887).  Britton,  N.  L., 
X.  Am.  Species  of  Tissa  (Bull.  Torr.  Club,  16:  125-129,-1889).  Robinson,  B.  L.,  The  N.  Am. 
Sileneae  and  Polycarpeae  (Proe.  Am.  Acad.  28:  124-155, — 1893);  The  N.  Am.  Alsineae  (1.  c. 
29:  273-313,-1894).  Williams,  F.  N.,  On  the  Genus  Arenaria  (Bull.  Herb.  Boiss.  3:  593-603, 
—1895);  Rev.  of  Arenaria  (Jour.  Linn.  Soc.  Bot.  33:  326-437,-1898);  Rev.  of  Silene  (1.  e. 
32:  1-196,-1896);  Primary  Subdivisions  in  the  Genus  Silene  (Jour.  Bot.  32:  10-13, — 1894); 
On  Primary  Characters  in  Cerastium  (1.  c.  36:  8-10, — 1898)  ;  An  Account  of  Velezia  (1.  c.  37: 
25-34,-1899).  Fernald,  M.  L.,  &  Wiegand,  K.  M.,  Some  Northeastern  Species  of  Spergularia 
(Rhod.  12:  157-163, — 1910).  Fernald,  M.  L.,  The  Am.  variations  of  Stellaria  borealis  (Rhod. 
16:   144-151,-1914). 

A.    Sepals  distinct  or  united  only  at  base. 

Petals  spreading,  without  claws  or  appendages,  or  in  a  few  species  wanting;  ovary  not  stip- 
itate;   fruit  a  capsule;  low  herbs. 
Styles  3  to  5,  distinct;  petals  present,  mostly  conspicuous  (for  the  choripetalous  genera). 
— Tribe  Alsineae. 
Stipules  none.  " 
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Petals  bifid  or  2-divideil,  rarely  none;  styles  3,  4  or  5,  when  of  the  same  number 
as  the  sepals  opposite  them. 
Capsule  cylindric,   usually  conspicuously  elongated  and   often   curved;    styles 

commonly  5,  opposite  the  sepals 1.     Cerastium. 

Capsule  ovoid  or  oblong,  relatively  short;  styles  3  (or  4) 2.    Stellaria. 

Petals  entire  or  merely  notched,  rarely  none. 

Styles  as  many  as  the  sepals  and  alternate  with  them 3.     Sagixa. 

Styles  fewer  than  the  sepals 4.     Aren.\ria. 

Stipules  present,  scarious   (setaceous  in  no.  8)  ;  petals  entire. 

Styles  3 ;  leaves  opposite    5.     Spergularia. 

Styles  5 ;   leaves  apparently  whorlcd , 6.     SperuULA. 

Style  1,  3-cleft  or  -toothed;  petals  minute  or  none. — Tribe  Polvcarpeae. 

Leaves  opposite  or  in  4s,  oblong  or  obovate 7.     Polycarpon. 

Leaves  opposite,  subulate,  cuspidate 8.     Loeflingia. 

Petals  none   or   represented   by   mere   filament-like   organs;    style   1,   2-eleft   or   -parted,    rarely 
3-cleft,  or  styles  2;    fruit  a  utricle  or  aehene;   very  small  or  prostrate  herbs. — Tribe 
Illecebreae. 
Sepals  distinct  or  nearly  so ;   stipules  present. 

Annual ;    stipules   and   flowers   minute 9.      Herxiaria. 

Perennial;  stipules  conspicuous,  silverv-searious. 

Leaves  subulate;   sepals  very  unequal,  armed  with   a  divergent  spine 

10.     Pentacaena. 

Leaves  oblancolate;   sepals  equal,  cuspidate 11.    Paronychia. 

Sepals  united  below  into  a  short  tube. 
Stipules  present. 

Staminodes   without  glands;    annua! 12.     Achybonychia. 

Staminodes  with   glands ;    perennial 13.      Eremolithia. 

Stipules  none ;   low  annual 14.     Scleranthus. 

B.     Sepals  nnited  into  a  tubular  calyx. 
Petals  with  conspicuous  claws,  these  with  the  stamens  and  ovary  frequently  raised  above  the 
base  of  the  calyx  on  a  stipe ;   styles  distinct ;    fruit  a  capsule ;   stipules  none ;   mostly 
erect  and  often  tall  herbs. — Tribe  Sileneae. 
Calyx  teeth  much  shorter  than  the  tube. 

Styles  2 ;  capsule  opening  by  4  short  teeth. 
Flowers  showy. 

Calyx  ovate,  with  5  prominent  angles ;  petals  not  appendaged .  .  \o.   Vaccaria. 

Calyx  tubular,  not  angled;  petals  with  scales 16.     Sapoxaria. 

Flowers    minute;    calyx    narrow-cylindric,    about    1.5-ribbed 17.      Velezia. 

Styles  3;    capsule   opening  by  3   or  6   teeth  or  valves;    claw   of  the  petals  commonly 

bearing  scales  or  appendages  at  its  junction  with  the  blade.  .  .  .18.     Silene. 

Calyx  teeth  longer  than  the  tube;  styles  o;  capsule  opening  by  5  teeth.  .  .19.  Agrostemma. 

1.     CERASTIUM  L.    ilousE-EAR  Cuickweed. 

Pubescent  herbs  with  white  flowers.  Cymes  dichotomous  with  herbaceous 
or  scarious  bracts.  Sepals  5.  Petals  5,  retuse  or  bifid.  Stamens  10  or  5. 
Styles  5.  Capsule  elongated,  cylindric,  often  curved,  usually  much  exceeding 
the  calyx,  dehiscent  at  apex  by  10  teeth,  these  erect  or  spreading.  Seeds 
rough,  more  or  less  flattened. — Species  about  100.  all  continents  except  Aus- 
tralia.    (Greek  keras,  a  horn,  in  allusion  to  the  elongated  curved  capsides.") 

Petals  shorter  than  or  about  equaling  the  sepals. 

Annual ;  pedicels  not  longer  than  the  flowers 1.     C.  viscosum. 

Perennial;    pedicels   longer  than   the   flowers 2.      C.    vulqatum. 

Petals  twice  as  long  as  sepals ;  perennial 3.     C.  arvense. 

1.  C.  viscosum  L.  Mouse-ear  Cuickweed.  Erect.  3  to  10  (or  15)  inches 
high,  pilose-hirsute  and  somewhat  glandular,  especially  on  the  calyx;  leaves 
ovate  to  elliptic-oblong,  sessile,  slightly  connate,  7  to  12  lines  long;  pedicels 
not  longer  than  the  sepals ;  petals  equaling  or  distinctly  shorter  than  the  sepals, 
oblong,  bifid  at  apex,  2  lines  long;  stamens  10,  one  or  more  with  reduced  or 
abortive  anthers,  or  sometimes  oidy  5  with  anthers,  the  other  o  represented  by 
mere  scale-like  filaments;  capsule  tubniar.   4  lines  long,  about  twice  as  long 
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as  tlie  calyx,  the  slightly  cnirved  apex  eontraeted :  seeds  iiumei'ous,  miinitely 
murieulate. 

Common  in  fields  and  by  roadsides.     ilar.-Apr.     Naturalized  from  Europe. 

Kefs. — Cerastium  viscosum  L.  Sp.  PI.  437  (1753),  type  European;  Jepson,  Fl.  W.  Mid. 
Cal.  166   (1901). 

2.  C.  vulgatum  L.  Biennial  or  perennial ;  stems  erect  or  ascending,  9  to 
13  inches  high;  herbage  hairy-pubescent  throughout  and  somewhat  viscid; 
lower  leaves  spatulate-oblong,  upper  oblong.  5  to  10  lines  long;  flowers  loosely 
cymose,  the  pedicels  as  long  as  or  at  length  exceeding  the  calyx;  bracts  scarious- 
margined;  sepals  2  to  21/.  lines  long,  about  as  long  as  the  2-clet't  petals;  capsule 
curved  upward,  2  to  3  times  as  long  as  the  calyx. 

Sparingly  naturalized  from  Europe. 

Loes.— Plumas  Co.  (ace.  Wats.  Bot.  Cal.  2:  434);'  Eureka.  Tracy  2.569  in  1907;  Berkeley, 
in  lawns;  Los  Angeles,  in  lawns  (Daviilson,  PI.  L.  A.  4). 

Refs. — Cerastium  vulgatum  L.  Sp.  PI.  ed.  2,  627  (1762),  type  European.  C.  triviale  Link, 
Enum.  Hort.  Ber.  1:  433  (1821). 

3.  C.  arvense  L.  Field  Chickweed.  Stems  from  running  rootstocks,  sev- 
eral from  a  decumbent  very  leafy  and  often  matted  base,  nearly  naked  above, 

5  to  9  inclies  high ;  herbage  pubescent  and  often  glandular,  the  pedicels  and 
calyx  glandular-pubescent;  leaves  linear,  acute,  the  upper  1  to  li/>  inches 
long,  the  lowermost  often  but  half  as  long;  cyme  contracted,  bearing  1  to  6 
flowers;  sepals  IVo  to  21/.  lines  long,  scarious-margined ;  petals  iisually  twice 
as  long  as  the  calyx,  obcordate,  deeply  notched;  capsule  scarcely  exceeding 
the  calyx,  pendulous  on  the  curved  end  of  the  pedicel. 

Sierra  Nevada  and  in  the  Coast  Ranges  as  far  south  as  San  Francisco. 
North  America.  Europe. 

Locs. — Coast  Ranges:  Mission  Hills,  San  Francisco,  Chesnut ;  Sausalito,  Chesniit  4'  Dretc ; 
Ca?adero,  Davy  1664;  Ft.  Bragg.  Margaret  Armstrong ;  Hupa,  Mary  E.  Manning.  Sierra 
Nevada:    Vernal  Fall,  Yosemite,  Jepson  3138. 

Var.  maximum  Iloll.  &  Britt.  Stout,  tall,  1  to  2  feet  high;  leaves  elongated; 
cyme  ample,  spreading.  10  to  18-flowered ;  capsule  equaling  to  nearly  twice  the 
length  of  the  calyx. — Marin  Co.  north  to  Humboldt  Co. 

Loes.— Hupa,  Chandler  1384;  Eureka,  Tracy  2.515;  Eel  River,  Humboldt  Co.,  Bolander  6520; 
Harris,  Humboldt  Co.,  Jepson  1883 ;  Noyo,  Bolander  4723. 

Refs. — C^ERASTIUM  ARVENSE  L.  Sp.  PI.  438    (1753),  type  European.     Var.  MAXIMUM  Hell. 

6  Britt.  Bull.  Torr.  Club,  14:  47  (1887),  type  spms.  from  northern  California  coast  (Noyo, 
San  Francisco,  etc.).     C.  maximutn  Heller,  Mulil.  1:  50   (1904). 

C.  ALPiNUM  L.  var.  fischerianum  T.  &  G.  Fl.  1:  188  (1838).  C.  fischerianvm  Ser.;  DC. 
Prod.  1:  419  (1824),  type  loc.  Kamchatka.  Leaves  rather  thick,  elliptic-  or  oval-lanceolate; 
approaches  C.  arvense  var.  maximum  very  closely. — Humboldt  Co.  (ace.  Gray,  Syn.  Fl.  1':  231). 

2.  STELLARIA  L.  Chickweed. 
Low  slender  mostly  glabrous  herbs,  loving  moist  ground  or  shaded  habitat. 
Flowers  white,  small,  axillary  and  solitary,  or  terminal  and  cymose.  Sepals 
5,  acute  or  acuminate.  Petals  5,  parted  almost  to  the  base  into  narrow  seg- 
ments. Stamens  3  to  10.  Styles  3  or  4.  Capsule  ovoid  or  oblong,  relatively 
shorter  than  in  Cerastium.  dehiscent  to  below  the  middle  into  as  many  or 
twice  as  many  valves  as  there  are  styles. — Species  about  100,  all  lands.  (Latin 
Stella,  a  star,  the  flowers  star-shaped.) 

A.     Annual;  lower  leaves  ovate,  petioled. 

Bracts  foliaceous;   stems  procumbent,  weak 1.     S.   media. 

Bracts  scarious ;   stems  filiform,  erect 2.     S.   n  it  ens. 

B.     Perennial ;  leaves  ovate,  lanceolate,  or  linear,  all  sessile  or  nearly  so. 
Petals  deeply  2-parted;  herbage  not  glandular. 
Bracts  small  and  scarious. 

Petals  minute  or  none ;  flowers  in  umbels 3.     S.  innbellata. 
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Petals  longer  than  the  sepals;   flowers  irregularly  eymose,  the  cymes  terminal,  often 

reduced  to  a  single  longpediceled  tlower 4.     S.  longipcs. 

Bracts  foliaceous. 

Leaves  shorter  than  internodes;  petals  shorter  than  the  sepals  or  none. 

Flowers  eymose ;  leaves  mostly  lanceolate 5.     S.  borealis. 

Flowers  solitary   in   the   axils;    leaves    ovate 6.      S.    crispa. 

Leaves  longer  than  internodes;  petals  equaling  or  slightly  exceeding  sepals;  seashore 

species   7.     S.  littoralis. 

Petals  merely  retuse  or  bifid,  exceeding  the  calyx;   herbage   glandular-pubescent 

8.     S.  jamesiana. 

1.  S.  media  Cyi-.  Common  Chickweed.  Slightly  succulent,  with  weak  pro- 
cumbent stems,  rooting  at  the  lower  nodes;  lower  leaves  ovate,  acute,  rather 
abrujDtly  contracted  into  slender  petioles,  the  upper  narrower,  sessile;  floral 
bracts  foliaceous;  pedicels  slender,  deflexed  in  fruit;  petals  shorter  than  the 
pubescent  sepals;  stamens  3,  5  or  10;  capsule  ovoid,  slightly  exceeding  the 
calyx. 

Introduced  from  Europe.  Common  weed  along  fence  lines  and  ditches  and 
shaded  half-waste  places  generally.  Feb.-May.  Stems  with  a  pubescent  line, 
and  petioles  of  lower  leaves  hairy. 

Eefs.— Stellaria  media  Cyr.  Char.  Coram.  36  (1784)  ;  Jepson,  Fl.  W.  Mid.  Cal.  167  (1901). 
Alsine  media  L.  Sp.  PI.  272  (1753),  type  European. 

2.  S.  nitens  Nutt.  Shining  Chickweed.  Stems  erect,  filiform,  branching 
above.  3  to  7  (or  10)  inches  higli,  glabrous  or  slightly  hairy  below;  leaves 
linear,  acute,  sessile,  2  to  7  lines  long,  or  the  very  lowest  ovate,  1  to  3  lines 
long,  abruptly  contracted  into  slender  petioles  nearly  twice  as  long;  inflo- 
rescence strict,  the  pedicels  erect,  %  inch  long  or  less,  or  some  of  the.  flowers 
quite  sessile;  bracts  scarious;  sepals  scarious-margined,  subulate-lanceolate,  2 
lines  long;  petals  i/o  as  long  as  the  sepaLs,  sometimes  none;  cap.sule  oblong, 
nearly  as  long  as  the  calyx. 

Grassy  hillsides  and  plains,  a  somewhat  obscure  plant.  Coast  Ranges,  Great 
Valley  and  Sierra  Nevada  foothills,  south  to  the  hills  of  Southern  California 
from  the  coast  to  the  inner  ranges.  North  to  British  Columbia  and  east  to 
Utah.    Apr.-May. 

Locs. — Yreka,  Butler  1158;  Humboldt  Bay,  Traey  3126;  Vaca  Mts.,  Jepson;  Araquipa  Hills, 
Solano  Co.,  Jepson  528;  San  Jose,  A.  E.  Bush;  Greenhorn  Pass,  Purpus  5699;  San  Bernardino, 
Parish;  Witch  Creek,  San  Diego  Co.,  Alderson. 

Refs.— STELL.utiA  NITENS  Xutt. ;  T.  &  G.  Fl.  1:  185,  675  (1838),  type  loc.  Columbia  River 
plains,  NuttaU;  Jepson,  Fl.  W.  Mid.  Cal.  167  (1901).  Alsine  ititens  Greene,  Man.  Bay  Reg. 
33    (1894). 

3.  S.  umbellata  Turcz.  Stems  slender,  weak,  ascending  from  a  rooting  base, 
3  to  10  inches  high;  herbage  glabrous;  leaves  ovate  to  oblong  or  those  above 
the  base  oblong-lanceolate,  acute.  4  to  8  lines  long;  flowers  in  regular  or  more 
or  less  irregular  umbels,  the  ainbels  terminal  on  the  stem  or  forks  of  the  cyme ; 
pedicels  I/2  to  I14  inches  long;  sepals  %  to  1  line  long:  petals  minute  or  none; 
capsule  twice  as  long  as  the  calyx. 

Rare,  southern  Sierra  Nevada,  7000  to  8000  feet.  East  to  the  Rocky  :\Its. 
Eastern  Siberia. 

Locs. — Soda  Springs,  Tuolumne  Mdws.,  Congdon ;  Peregoy's  Mdw.,  near  Yosemite  (aec. 
Gray,  Bot.  Cal.  1:  69)  ;  near  Mineral  King  (ace.  Coville)  ;  White  Mts.   (aee.  Coville). 

Refs. — Stell.\ria  umbellat-\  Turcz.  Bull.  Soc.  Nat.  Mose.  89  (1838),  nomen;  15;  173 
(1842),  type  Silirrinn.     Alsine  haicalensis  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:   70  (1893). 

4.  S.  longipes  Goldie.  (Fig.  97a,  b.)  Stems  strictly  erect,  5  to  12  inches 
liigh.  from  slender  running  rootstocks;  at  high  altitudes  dwarfish  and  densely 
matted;  herbage  glabrous;  lower  leaves  oblong  to  linear.  3  to  6  lines  long,  or 
the  upper  linear-lanceolate.  6  to  10  lines  long;  flowers  solitary  and  terminal,  or 
in  irregular  termiiinl  cymes,  the  jiedicels  of  variable  length   (',4  to  li/.  inches 
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long)  but  commonl.y  strietly  erect;  calyx  li^  to  2  lines  long;  petals  cleft  nearly 
to  the  base,  equaling  or  exceeding  the  sepals ;  capsule  dark  or  black,  exceeding 
the  ealj'x;  seed  mieroscopically  and  scantily  puberulent,  nearly  smooth. 

Common  in  moist  often  grassy  places  in  the  mountains,  4300  to  8500  feet. 

Loes. — Bear  Valley,  San  Bernardino  Mts.,  Parish  3346;  Mineral  King,  G.  W.  Purely; 
meadows  on  Volcano  Creek,  Tulare  Co.,  Jepson  49-59.  4928;  Bubbs  Creek,  Jepson  788;  Pine 
Ridge,  Fresno  Co.,  Hall  ^-  Chandler  170;  Yoseinite  Valley,  Jepson;  Piute  Creek,  Yosemite  Park, 
Jepson  3401;  Lundy,  Mono  Co.,  Aland  Minthorn;  Deer  Park,  Placer  Co.,  C.  J.  For,  Jr.;  Little 
Truckee,  Dolen  ;  Big  Mdws.,  Plumas  Co.,  E.  M.  An-stin,  Jepson  40.54;  Ft.  Bidwell.  Mary  H. 
Manniny  144;  Bear  Flat,  n.e.  Shasta  Co.,  Hall  cf-  Baheocl  4158;  Quartz  Valley,  Siskiyou  Co., 
Butler  i463;  South  YoUo  Bolly,  Jepson. 

Var.  laeta  Wats.     Herbage  glaucous. — Long  r^Idw.,  Volcano  t'reek,  Jepson 

4961.    Also  far  northward. 

Refs. — Stellaria  longipes  Goldie,  Edinb.  Phil.  Jour.  6:  327  (1822),  type  loc.  near  Lake 
Ontario,  Canada.  Alsine  longipes  Cov.  Contrib.  V.  S.  Nat.  Herb.  4:  70  (1893).  Var.  L.\eta 
Wats.  Bibl.  Index,  112  (1878).  Stellaria  laeta  Rich.:  Franklin's  1st  ,Tourn.  App.  7,  ed.  1,  738 
(1823),  loc.  class,  "barren  grounds  from  Point  Lake  to  the  Arctic  Sea." 


Fig.  97.  a,  Stellaria  longipes  Goldie,  terminal  portion  of  flowering  branch, 
X  1.  h,  petal,  X  2.  c,  Stell.\ria  jamesiaxa  Torr. ;  terminal  portion  of 
flowering  branch,  x  1. 

5.  S.  borealis  Bigel.  Stems  erect  or  spreading,  weak,  sparingly  branched,  6 
to  10  inches  long;  herbage  glabrous;  leayes  ovate  to  elliptic-ovate,  or  acute, 
3  to  5  lines  long,  sometimes  a  little  crisped;  flowers  in  loose  terminal  leafy 
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cyiiios.  or  often  .solitary  in  the  lower  forks  or  rarely  in  the  lower  leaf  axils, 
on  pedic-els  2  to  4  or  8  lines  long;  sepals  IV-  to  2  lines  long,  the  petals  shorter 
or  wantnig;  capsule  greenish  or  brownish,  oblong,  nearly  a  half  longer  than 
the  calyx;  seed  microscopically  roughened. 

.\lpine  or  subalpine,  in  wet  or  cool  places,  9000  to  12,000  feet :  North  Coast 
Ranges;   southern   Sierra   Nevada;   San   Bernardino   Mts.     North   to   Alaska 
thence  around  the  earth.  In  tyjiii-al  fdi-ni  rare  in  California,  the  variety  being 
far  more  common. 

Locs.— South  Yollo  BoUy,  Jepson;  doubtless  Mt.  Shasta  (ef.  Bob.  in  Gray  Svu  Fl  !'• 
^L''\^\7^i"'l'^^-."^  '  Metlicine  Lake,  Siskiyou  Co.,  M.  S.  Baker  487;  Kavveah  Peak,  Jepson 
500.S;  Soutli  Fork  Santa  Ana  River,  Wi/t^cr. 

Var.  bongardiana  Pern.  Stems  10  to  17  (or  30)  inches  long;  leaves  ovate- 
lanceolate,  acuminate,  %  to  li/y  inches  long,  1  to  2  (or  3)  lines  broad;  pedicels 
44  to  11/2  inches  long.— North  Coast  Ranges,  near  the  coast;  Sierra  Nevada 
4000  to  6000  or  8500  feet;  Mt.  San  Jacinto.  North  to  Alaska,  thence  east  to 
New  England. 

Locs.— North  Coast  Ranges:  Noyo,  Mendocino  Co.,  Bolander  4718;  Ft.  Bragg  Bolander 
6ol8;  Eureka,  rrju-2/  79.5;  Van  Duzen  River  Valley.  Tr<u;j  2884.  In  the  Sierra  Nevada  the 
eaves  are  usually  broader  (3  to  5,  rarely  Id.  bncs  broad)  and  a  few  on  a  stem  are  often  crisped 
but  so  are  they  shghtly  in  coast  specimens.  Round  Mdw.,  Giant  Forest,  Jepson  683  (sometimes 
4  merous  with  4  styles)  ;  General  Grant  Grove,  T.  Bram}e;,ee ;  Pine  Ridge,  Fresno  Co.,  Hall  <f- 
(  hanmcr  l.ol;  Yosemite  Vallev,  Hall.  >  y 

Refs-STELL.«i.\  BOREAUS  Bigel.  Fl.  Bost.  ed.  2,  182  (1824),  type  loc.  White  Mts.,  New 
Hampshire;  Fern.  Rhod.  Ifi:  144  (1914).  Ahine  borealis  Britton.'Mem  Torr  Club  5-  149 
(1894).  Stellana  eahjeaiiiha  Bong.  Veg.  Sitch.  127  (1832),  type  loc.  Sitka,  Bonqard  Var 
BONGARDIANA  Fern.  Rhod,  16:  151  (1914).  Stellana  lo,u,ifolia  Bong.  1.  c.  126,  type  toe  Sitka' 
Boiigard;   not   Muhl.  >    .  r  > 

ti.  S.  crispa  C.  &  S.  Stems  ascending  or  reclining.  4  to  15  inches  long,  simple 
above  the  base  or  sparingly  branched;  herbage  glabrous;  leaves  rather  re- 
mote, ovate,  abruptly  short  acuminate  or  very  acute,  usually  crisped  on  the 
edges.  2  to  6  (or  9)  lines  long;  flowers  solitary  in  the  axils"  (at  everv  other 
node  or  more  scattered),  on  pedicels  3  to  5  lines  long;  pedicels  erect,  or  often 
spreading  or  deflexed  in  fruit,  about  half  the  length  of  the  internode;  calyx 
li/o  lines  long;  petals  divided,  equaling  the  sepals  or  .shorter,  or  none;  cap- 
sule straw-colored,  14  longer  than  the  calyx. 

Grassy  wet  meadows.  North  Coast  Ranges.    North  to  Alaska.    May-July. 

r,    If^^-T^.'^'"^-  *^^"°  *^"-  ^"'!'  4343;   Hydesville,   Trae,,  2438;   Eureka,   Tracj'dU-   Willow 
Creek,  Trinity  Riyer,  Traey  3312;   Mt.  Shasta,  ace.  Merriam 

Refs.-STELLARIA  CRISPA  C.  &  S.  Linnaea,  1:  51  (1826),  t.ype  loc.  Unalaska.  Ahine  crispa 
Holz.  Contnb.  U.  S.  ^at.  Herb.  3:  216  (1895)  ;  Merriam,  N.  Am.  Fauna,  16:   145  (1899). 

/.  S.  littoralis  Torr.  Stems  stoutish.  ascending,  very  leafy,  1  to  2  feet 
long;  herbage  weakly  pubescent;  leaves  rather  crowded,  ovate,  acute,  rounded 
at  the  sessile  base.  %  to  1%  inches  long ;  flowers  in  a  terminal  compound  leafv 
cyme;  pedicels  3  to  5  (or  those  in  the  lower  forks  7  to  10)  lines  long;  sepals 
lanceolate,  acute,  2  lines  long,  slightly  shorter  than  the  deeplv  cleft  petals  • 
capsule  included  within  the  calyx. 

Bogs  or  marshes,  seacoast  only,  from  San  Francisco  north  to  Humboldt  Co 
.'\Iay-June. 

Locs.— Clitf  House,  Drew:  Pt.  Lobos,  ilirhriier  ,f-  BinletU :  Ft.  Reyes,  Davy  6731-  Bodeea 
I't.,  Eastwood;  Trinidad,  rracy  2968.  '  -•  '  e> 

Refs.--STELL.\RIA  LITTORALIS  Torr.  Pac.  R.  Rep.  4:  69  (18.57),  type  loc.  Pt.  Reyes,  Biqelow ; 
Jepson.  I'l.  W.  :\Iid.  Cal.  167  (1901).    Alsine  littoralis  Greene,  Man.  Bay  Reg,  34  (1894). 

8,  S.  jamesiana  Torr.  (Pig.  97c.)  Stems  diffuse,  5  to  12  inches  high,  from 
slender  rootstocks.  often  with  fusiform-thickened  joints;  herbage  minutely 
glandular  puberulent ;  leaves  narrowly  lanceolate  to' ovate  or  broadly  lanceo- 
late, 11/4  to  2   (or  3)   inches  long,  the  pairs  horizontally  spreading;  tiowers  in 


486  CARYOPHYLLACEAE 

loose  terminal  or  axillary  cymes  on  spreading  peduneles;  peduncles  1  to  2 
inches  long;  pedicels  4  to  10  lines  long;  sepals  l^/o  to  2  lines  long,  the  petals 
twice  as  long,  broadly  notched  at  apex;  capsule  ovate,  shorter  than  the  calyx. 
Meadows  or  pine  forest,  5000  to  8500  feet :  Sierra  Nevada  south  to  Frazier 
]Mt. ;  North  Coast  Ranges.     East  to  the  Rocky  Mts.  and  north  to  Washington. 

Locs. — Frazier  Mt.,  Ventura  Co.,  EaU  6606;  Sand  Mdw.,  South  Fork  Kaweah  River,  Jepson 
4687;  Hossaek  Creek,  e.  Tulare  Co.,  EaU  8347;  Round  Mdw.,  Giant  Forest,  Jepson  681;  Pine 
Ridge,  Fresno  Co.,  EaU  4'  Chandler  62;  Alder  Creek,  Yosemite  Park,  Jepson  (count  of  stamens 
in  four  flowers,  5,  6,  6,  10);  Morgan,  Tehama  Co.,  EaU  cf  Baheocl:  4335;  Plumas  Co.,  Piatt; 
Susanville,   T.  Branilegee;   Modoc  Co.,  M.  S.  Baler;  Moffitt  Creek,   Siskiyou   Co.,   Butler  966. 

Refs. — Stell.\ki.a.  j.\mesi.4.xa  Torr.  Ann.  Lye.  N.  Y.  2 :  169  (1828),  t.vpe  loe.  Rocky  Mts. 
S.  jamesii  Torr.  Pac.  R.  Rep.  4:  69  (18.57).  ' Ahine  jamesiana  Heller,  Cat.  ed.  2,  4  (1900). 
A.  gtntinosa  Heller,  Bull.  S.  Cal.  Acad.  2:  67  (1903),  type  loc.  Summit  Lake,  Mt.  Sanhedrin, 
Eeiler  5880. 

3.  SAGINA  L.  Pearlwort. 
Diminutive  herbs  with  subulate  or  filiform  leaves.  Leaves  of  the  opposite 
pairs  scariou.s-connate  at  base.  Flowers  minute,  terminal,  often  loug-pediceled. 
Sepals  5  or  4,  olrtuse.  Petals  white,  much  shorter  than  the  sepals,  rarely  sub- 
equal,  mostly  minute,  entire  or  slightly  emarginate,  or  sometimes  none.  Sta- 
mens 5  or  10.  Styles  as  many  as  the  sepals  and  alternate  with  them.  Capsule 
dehiscent  to  the  base  by  entire  valves. — Species  about  20,  all  continents.  (Latin 
sagina,  fattening,  some  species  abundant  in  sheep-grazed  country.) 

Filiform  annuals;  pedicels  straight;  low  altitudes. 

Sepals  and  petals  5;  connate  bases  of  leaves  glabrous 1.     S.  oceidentalis. 

Sepals  4 ;  petals  commonly  none ;  connate  bases  of  leaves  ciliolate 2.     S.  apetaJa. 

More  or  less  succulent,  wholly  glabrous ;  biennial  or  perennial. 

Petals  mostly  %   length  of  sepals;   pedicels  curved  at   summit;    high   altitudes 

3.     S.   linnaei. 

Petals   and  sepals  subequal ;    pedicels   rarely  curved   at   summit;    seashore 

4.     -S.   crassicauUs. 

1.  S.  oceidentalis  Wats.  Western  Pearlwort.  Inconspicuous  annual  with 
almost  capillary  stems,  liranchiug  at  the  base,  erect  or  spreading,  2  to  5  inches 
high;  sliglitly  hispidnlous-glandular  on  the  calyx  and  upper  portion  of  pedi- 
cel, otherwise  glabrous ;  upper  leaves  broadly  subidate,  acute,  2  to  3  lines  long, 
the  lower  iiliform-linear,  3  to  6  lines  long;  pedicels  3  to  6  lines  long;  sepals 
and  petals  5;  sepals  %  line  long,  the  petals  nearly  as  long;  calyx  rounded  at 
the  l)ase;  stamens  3  to  10;  capsule  l^/i  lines  in  length. 

Not  uncommon,  but  obscure  and  mostly  in  low  ground  or  borders  of  salt 
marshes:  Coast  Ranges  and  Great  Valley,  south  to  coastal  Southern  Cali- 
fornia, north  to  Siskiyou  Co.    Far  north  to  British  Columbia.     Apr. -May. 

Locs.— Eureka,  Traey  2181;  Comptche,  Harriet  TVall-er  304;  Ukiah,  Bolander  3891  (part  of 
type);  Vacaville,  Jepson  1205a;  Montezuma  Hills,  Jepson;  Oakville,  Napa  Valley,  Jepson: 
Stege,  Tracy  610;  Berkeley,  Jepson;  Santa  Inez  Mts.,  Brewer  339  (part  of  type);  Pasadena 
McClatehie. 

Refs. — SAGiN.i  occiDENTALis  Wats.  Proc.  Am.  .\cad.  10:  344  (1875),  type  spms.  from 
"Oregon  to  San  Francisco";  Jepson,  Fl.  W.  Mid.  Cal.  169  (1901);  Parish,  Zoe,  4:  162 
(1893).  AlsineUa  oceidentalis  Greene,  Fl.  Fr.  125  (1891).  The  distinctness  of  this  species 
and  S.  erassicaulis  has  been  questioned  (Piper,  Contrib.  U.  S.  Nat.  Herb.  11:  259),  but  altho 
Sagina  is  a  genus  of  poorly  defined  species  these  two  are  widely  unlike  and  in  respect  to  each 
other  stand  most  securely. 

2.  S.  apetala  Ard.  var.  barbata  Fenzl.  Tiny  annual,  erect,  1  to  2  inches 
high,  usually  minutely  glandular-pubescent;  leaves  linear-subulate,  acute,  1% 
to  3  lines  long,  the  connate  scarious  bases  more  or  less  ciliolate;  pedicels  capil- 
lary, erect;  calyx  4-parted;  petals  commonly  none,  or  4,  minute  and  obovate; 
capsule  ovoid,  II/2  times  as  long  as  the  calyx. 

About  ranches  or  near  dwellings,  therefore  proliably  introduced.  Seldom 
collected  but  perhaps  overlooked. 
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Locs. — Tehama  Co.,  Jepsnn  in  1890;  Jackson,  Hun.tcn  in  1892. 

Refs. — Sagina  apetala  Anl.  Animad.  Bot.  Sp.  Alt.  22,  t.  8  (1763).  Var.  babbata  Fenzl; 
Ledeb.  Fl.  Ross.  1:  338  (1842),  type  loc.  Russia.  .S'.  apetala  Jepson,  Fl.  W  Mid.  Cal.  169 
(1901).  Alsinella  ciliata  Greene,  Fl.  Fr.  126  (1891),  type  loc.  lone.  Sagina  ciUata  Heller, 
Muhl.  1:  50  (1904). 

3.  S.  linnaei  Presl.  Arctic  Peablwort.  Biennial  or  perennial ;  stems  numer- 
ous, forming  a  close  mat,  1  to  3  inches  high,  often  with  leaf-ro.settes  at  base ; 
herbage  ghibroiis;  leaves  thiekish,  linear,  3  to  5  or  8  lines  long;  pedicels  fili- 
form, commonly  recurved  at  summit:  stamens  10;  petals  i/2  to  %  t'le  length 
of  the  sepals;  capsule  ovate-conic,  IVs  to  2  times  length  of  the  calyx. 

High  wet  nu'adows  or  on  rocks,  4000  to  11,000  feet:  Sierra  Nevada;  San 
Bernardino  and  San  Jacinto  mountains ;  North  Coast  Kanges.  North  to  Alaska, 
thence  around  the  earth.    June-July. 

Locs.— Mt.  San  Jacinto,  Hall  2203;  Bhifif  Lake,  San  Bernardino  Mts.,  Parish  3605;  Kings 
Caiion,  Jeiison  769;  Bullfrog  Lake,  Jcitsoii.  843;  Pine  Ridge,  Fresno  Co.,  Ball  tj-  Chandler  135; 
Yosemite,  Hall  8879;  Woolly  Creek,  \v.  Siskiyou,  Butler  48;  South  Yollo  Bolly,  Jepson. 

Refs. — Sagina  linnaei  Presl.  Eel.  Haeuk.  2:  14  (1835).  Speriiiila  saiiinoides  L.  Sp.  PI. 
441    (1753),  type  Europo-Asiatie.     Sagina  saginoides  Britt.  Mem.  Torr.  Club,  5:    151    (1894). 

4.  S.  crassicaulis  Wats.  Glabrous  perennial,  the  stems  stoutish  and  succu- 
h^it,  In-anching,  1  to  5  inches  long,  decumbent:  leaves  linear,  thiekish,  2  to  9 
lines  long,  the  basal  forming  a  rosette,  the  caidine  connate  by  broad  scarious 
membranes;  flowers  erect  or  nodding;  petals  and  sepals  subeqnal,  fij  lines 
long;  stamens  10;  capsule  ovate,  little  exserted  from  the  fruiting  cal.vx. 

Beaches  along  the  coast  from  Monterey  to  Tomales  Bay.  Washington  aiul 
British  Columbia.    Juue-Jul}'. 

Locs. — Monterey,  Miehener  cf-  Bioletti;  cliffs  at  mouth  of  Bear  Valley,  Marin  Co.,  Davy 
4319 ;   Pt.  Reyes,  Davy  6720,  6756. 

Refs. — S.agina  crassicaulis  Wats.  Proe.  Am.  Acad.  18:  191  (1883),  type  loc.  Dillon's 
Beach,  Marin  Co.,  Congdon;  Jepson,  Fl.  W.  Mid,  Cal.  169  (1901).  Alsinella  crassicaulis 
Greene,  Fl.  Fr.  125   (1891). 

4.     ARENARIA  L.     Sandwort. 

Low  branching  annuals,  or  tufted  or  matted  perennials.  Leaves  mostly 
subulate  or  acerose  and  pungent,  but  often  linear,  lanceolate  or  ovate.  Flowers 
white,  in  terminal  cymes  or  heads,  rarely  solitary  and  axillary.  Sepals  5. 
Petals  5,  entire  or  nearly  so.  Stamens  10.  Styles  3.  Capsule  globose  or  short- 
oblong,  dehiscent  into  as  many  entire  or  2-cleft  valves  as  there  are  styles. — 
Species  about  160;  around  the  whole  earth  save  the  southern  hemisphere  of 
the  Old  World,  but  chietly  in  cold  northern  regions.  (Latin  arena,  sand,  in 
which  many  species  grow.) 

Capsule  valves  2-toothed  or  2-eleft. 

Leaves  linear,  lanceolate  or  ovate  (1  or  2  lines  broad),  not  acerose  or  pungent. 
Perennial. 

Plants  with   running  rootstocks;   leaves   linear-lanceolate....!.     A.   maerophylla. 

Plants  without   rootstocks;   leaves  oblanceolate  to  linear 2.     A.  snrosa. 

Annual;   leaves  ovate 3.     A.  serpyllif olia. 

Leaves  subulate  or  like  pine  needles,  mostly  pungent ;  perennial. 

Condensed    alpine   plant 4.      A.    compacta. 

Taller  or  more  loosely  branched  plants. 

Flowering  stems  simple,  the  flowers  capitate  or  undjellate 5.     A.  congesta. 

Flowering  stems  branching. 

Stout  or  compact;  (ireat  Basin  species. 

Rare;    foliage   glaucous 6.      A.   aculcata. 

More   common  ;    not   glaucous 7.      A.   macradenia. 

Slender ;  high  Sierra  Nevada 8.     A.  capillaris. 

Capsule  valves   entire. 

Lower  altitudes,  mostly  of  the  foothills. 

Swamp  i)lant ;    perennial 9.     A.  paludicola. 

Dry   grcninil    plants:    low  annuals. 
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Petals  longer  than  the  sepals;   common  species. 

Leaves   filiform 10.      A.    douglasii. 

Leaves  lanceolate,  broad  at  base 11.     A.  caHfornica. 

Petals  shorter  than  sepals  or  none;  northern  border,  rare 12.     A.  pusilla. 

High  altitudes  or  alpine;  leaves  subulate  or  filiform,  rather  rigid,  mostly  pungent;  sepals 
acute  or  pungent. 

Cyme  strict,    1   to   4-flowered 13.      A.   propinqua. 

Cyme  more  or  less  spreading,  several  to  many-flowered 14.     A.  inittallii. 

Section  1.     Moehringia. — Seeds  with  a  strophiole ;  capsule  valves  2-cleft. 

1.  A.  macrophylla  Hook.  Perennial,  with  running  rootstoeks;  stems  ascend- 
ing or  erect,  puberulent,  2  to  4  inches  high ;  leaves  in  3  to  5  pairs,  lanceolate 
or  linear-lanceolate,  acute  at  each  end,  %  to  li/o  inches  long;  peduncles  slen- 
der, terminal  or  becoming  axillary,  1  to  5-flowered;  sepals  ovate,  acute  or 
acuminate,  1  to  2  lines  long,  exceeding  the  petals ;  capsule  ovoid,  nearly  equal- 
ing or  a  little  exceeding  the  calyx. 

Shady  slopes  in  the  mountains,  often  on  mossy  rocks,  1600  to  4000  feet : 
Southei-n  Califoiiiia  north  through  the  Coast  Ranges  and  Sierra  Nevada  to 
Siskiyou  Co.    North  to  British  Columbia.    May. 

Locs. — Coast  Ranges:  Stonewall  Mine,  Cuiamaca  Mts.,  Parish  4.532;  Mt.  Hamilton,  Jepson 
4203;  Mt.  Day,  Santa  Clara  Co.,  R.  J.  Smith;  Grizzly  Peak,  BliiscJale ;  Bell  Springs,  n.  Men- 
docino, Davy  5352;  Knceland  Prairie,  Tracy  2631;  Hupa,  ilary  Manning;  Shackleford  Creek, 
w.  Siskiyou,  Butler.  Sierra  Nevada:  Plumas  Co.  (ace.  Bot.  Cal.  1:  70);  Sequoia  Mills  (now 
Millwood),  T.  Brandegee ;  Colony  Mill,  Sequoia  Park,  Jepson  663. 

Refs. — Aren.^ria  macrophylla  Hook.  Fl.  Bor.  Am.  1:  102,  t.  37  (1830),  type  loc.  Strait  of 
Juan  de  Fuca,  Scouler ;  Jepson,  Fl.  W.  Mid.  Cal.  168  (1901). 

Section  2.     Euarenaria. — Seeds  without  a  strophiole ;  capsule  valves  2-toothed 

or  -cleft. 

2.  A.  saxosa  Gray.  Stems  slender,  spreading  or  decumbent  at  base,  arising 
from  a  branching  root-crown,  5  to  12  inches  high ;  herbage  green,  glabrous  or 
retrorsely  puberulent ;  leaves  oblanceolate  to  linear,  mucronate,  5  to  10  lines 
long ;  flowers  in  a  paniculate  cyme,  more  or  less  leafy  bracteate ;  sepals  nar- 
rowly ovate,  shai"ply  acute,  ly^  lines  long,  the  petals  almost  or  quite  equaling 
them. 

Southern  California  east  to  the  Rocky  ]\Its. 

Loc. — Santa  Ana  Caiion,  San  Bernardino  Mts.,  8200  ft.,  HuU  7672 ;  only  known  station  in 
Cal. 

Eefs. — Akenabia  saxosa  Gray,  PI.  Wright.  2:  18  (1853),  type  loc.  New  Mexico,  Wright 
865;   Hall,  Zoe,  5:   264   (1908). 

3.  A.  serpyllifolia  L.  Stems  several  from  the  base,  retrorsely  puberulent, 
3  to  9  inches  high;  leaves  ovate,  acute,  1  to  2  lines  long;  flowers  loosely  cymose- 
paniculate,  on  pedicels  2  to  4  lines  long;  calyx-lobes  ovate-lanceolate,  his- 
pidulose  on  back,  li/o  lines  long,  twice  as  long  as  the  petals ;  capsule  ovate, 
equaling  the  calyx. 

Naturalized  from  Europe.  Stream  beds.  Humboldt  Co.  and  nortli  to  AVash- 
ington. 

Locs. — Willow  Creek,  Trinity  River,  Tracy  in  1911;  Humboldt  Co.,  on  Klamath  River, 
Chandler  in  1901. 

Ref. — Aren.^l\  serpyllifolia  L.  Sp.  PI.  423   (1753),  type  European. 

4.  A.  compacta  Cov.  Flowering  stems  short  (I/2  to  2  inches  high),  scantily 
leafy,  glandular-puberulent,  rising  little  above  the  much-branched  crown  of  a 
perennial  taproot;  crown  cushion-like,  densel.y  leafy,  1  to  2  inches  broad; 
leaves  linear,  thickish,  minutely  glandular  and  minutely  denticulate,  1  to  2 
lines  long;  flowers  solitary  in  the  axils  or  terminal,  on  pubescent  pedicels  2 
to  3  lines  long;  sepals  11/2  to  2  lines  long,  shorter  than  the  petals. 

High  montane,  Sierra  Nevada  from  Yosemite  Park  south,  9000  to  11,600  feet. 

Locs. — Mt.   Dana,  Jepson   3313;   Big  Cottonwood   Mdws.,  near   Mt.  Whitney    (ace.  Coville). 
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Refs. — Arexakia  compacta  Cov.  Proc.  Biol.  Soe.  Wash.  7:  67  (1.SSI2),  typo  Inc.  lU'ar  Whit- 
ney Mdws.,  CoviUc  1653;  Contrib.  XJ.  S.  Nat.  Herb.  4:  70.  pi.  5  (1893). 

5.  A.  congesta  Nutt.  Flowering  stems  slender,  simple,  many  from  the 
lirant-hiiig  or  matted  crown  of  a  perennial  taproot,  densely  leafy  at  base,  viseid. 
4  to  10  inches  high;  basal  leaves  setaceous  or  needle-like,  ciliolate-serrate  near 
the  base.  i/L"  ^o  %  or  2  inches  long;  caiiliiie  leaves  reduced  to  distant  bracts 
2  or  3  lines  long;  tlowers  congested  in  a  head  or  close  cluster,  sessile  or  on 
pedicels  1  to  2  lines  long;  sepals  broadly  ovate,  acute;  petals  oblong.  2  lines 
long,  considerably  exceeding  the  sepals. 

High  Sierra  Nevada  and  North  Coast  Ranges.  6000  to  10.000  feet.  North  to 
Washington,  east  to  Colorado. 

Locs. — Coast  Ranges:  Snow  Mt.,  Piiri)iis  1143;  South  Yollo  Bolly,  Jepson  ;  Trinity  Summit, 
Mary  H.  Mannimj :  Log  Lake  near  Marble  Mt.,  w.  Siskiyou,  BxMer  51.  Sierra  Nevada :  Mt. 
Ridwell,  Mary  H.  Manning;  Dixie  Mts.,  Lassen  Co.,  Baker  4-  Nutting;  Lassen  Peak,  B.  M. 
Austin  ;  Gold  Lake,  n<ill  if-  Babcock  4509;  Little  Cottonwood  Creek  near  Mt.  Whitney,  Jciison 
924;  Mt.  Guyot,  Hall  <j-  Babcock  5527;  Fare\Yell  Gap,  Hall  <?■  Bahcock  5348;  Little  Kern 
River,  Ptirpus  1780. 

Yar.  sufFrutescens  Rob.  Root-crown  woody;  cauline  leaves  less  reduced; 
heads  luiilx'lhitc  willi  pedicels  2  to  4  lines  long. — Sierra  Nevada  and  far  North 
( 'oast  Ranges.    Passing  into  the  type  and  scarcely  worth  definition. 

Loes. — Sand  Meadow,  Sequoia  Park,  Jepson  4677 ;  Lost  Creek,  Sawtooth  Range,  Jepson 
4997;  Sierra  Co.,  Lemmon;  Red  Clover  Creek,  Plumas  Co.,  Hall  cf-  Babcock  4447;  Milford, 
Lassen  Co.,  T.  Brandegee ;  Log  Lake,  w.  Siskiyou,  Butler  51;  Union  Creek,  Salmon  Mts., 
Hall  8605. 

Refs.— Arexaria  conge.sta  Nutt.;  T.  &  G.  Fl.  1:  178  (1838),  type  loe.  n.  Rocky  Mts., 
Nuttall.  Var.  surFRUTESCExs  Rob.  Proc.  Am.  Acad.  29:  295  (1894).  Brewerina  silffrutes- 
cens  Gray,  Proe.  Am.  Acad.  8:  620  (1873).  type  spms.  from  Cisco  and  Donner,  Bolander, 
h'llliigg.'  Areniiria  snffruteseens  Heller,  Muhl.  6:   96   (1910). 

(i.  A.  aculeata  Wats.  Flowering  branches  erect,  4  to  ti  inches  liigli.  nearly 
naked ;  branches  of  the  root-crown  many,  short,  densely  leafy  at  summit,  form- 
ing a  dense  mat,  only  a  few  of  them  giving  rise  to  flowering  branches;  herbage 
minutely  glandular;  foliage  very  glaucous;  leaves  subulate,  pungent,  4  to  8 
lines  long;  flowers  in  a  rather  close  mostl.y  few-flowered  c.yme;  sepals  ovate,  2 
lines  long,  acute,  the  petals  IV-;  times  as  long. 

Mountains  of  the  Great  Basin;  in  California  reported  only  from  Inyo  Co. 

Locs. — Argus  Mts.,  Purpus  5375;  Tonopah,  Nev.,  Shockley ;  Mt.  Rose.  Washoe  Co.,  Nev., 
P.  B.  Kennedy. 

Refs. — Arenaria  aculeata  Wats.  Bot.  King,  40  (1871),  type  loe.  Fremont's  Pass,  East 
Humboldt  Mts.,  Nev.,  Watson.  A.  congesta  var.  aculeata  Jones,  Proe.  Cal.  Acad.  ser.  2,  5: 
626    (1S95). 

7.  A.  macradenia  Wats.  Flowering  stems  erect,  often  swollen  at  the  joints, 
8  to  1")  inches  high,  arising  from  a  woody  branching  crown  1  to  4  inches  high 
and  ending  above  in  a  loosely  branched  cymose  inflorescence;  herbage  glabrous. 
rarely  a  little  viscid:  leaves  acerose  or  subulate,  obscurel.y  ciliate  at  base.  %  f" 
21/2  inches  long,  the  cauline  little  or  not  at  all  reduced  and  the  basal  rarely 
dense  or  congested;  pedicels  4  to  14  lines  long;  sepals  ovate,  very  acute, 
21/^  to  3  lines  long,  the  petals  equaling  or  commonly  1  or  IV2  lines  longer  than 
the  sepals;  filaments  of  stamens  opposite  sepals  with  glands  at  base. 

-Moiuitaiiis  bordering  the  Jlohave  Desert,  north  to  Inyo  Co..  south  to  S.-inta 
Rosa  Mt..  and  east  to  Utah  and  Arizona,  4000  to  7000  feet. 

Locs. — Bishop,  Heller  8357;  Lone  Pine,  Jones;  Argus  Mts.,  Purpus  5088;  Pahute  Peak, 
Purpus  5086;  Greenhorn  Mts.,  Hall  4'  Babcock  5080;  Rock  Creek,  w.  Mohave  Desert,  Davidson; 
Mt.  Gleason,  Barber  248;  Swartout  Canon,  Mt.  San  Antonio.  Hall  1276;  n.  slope  San  l?er- 
nardino  Mts.,  Parish  3734;  Coyote  Canon,  Santa  Rosa  Mt.,  Hall  2126. 

Refs. — Arenaria  macradenia  Wats.  Proc.  Am.  Acad.  17:  367  (1882).  type  loe.  Mohave 
Desert,  Palmer,  S.  B.  4'  '^^-  F.  Parish.  A.  congesta  var.  macradenia  .Tones,  Proc.  Cal.  .\cad. 
ser.  2,  5:   626   (1895).     A.  macradenia  var.  pari.-ihorum  Rob.  Proc.  Am.  Acad.  29:   296   (1894), 
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type  loc.  Mohave  Desert,  S.  B.  if  W.  F.  Parish.     A.  congesta  var.  parishorum  Rob.  in  Gray, 
Syn.  Fl.  1':   242   (1S97). 

8.  A.  capillaris  Poir.  Flowering  stems  very  slender,  bright  green  and  viscid, 
branching,  2  to  8  inches  high,  numerous  from  a  matted  base  of  short  branches 
crowning  a  perennial  taproot ;  leaves  chiefly  basal,  subulate,  4  to  6  lines  long, 
or  as  much  as  li/4  inches  long,  the  cauline  few,  distant,  reduced;  inflorescence 
loosely  cymose,  the  flowers  on  pedicels  2  to  5  lines  long ;  petals  elliptic-obovate 
or  oblong,  obtuse,  exceeding  the  elliptic  acute  sepals. 

Granite  domes  and  ridges.  Sierra  Nevada,  6000  to  10,000  feet,  south  to  the 
San  Bernardino  Mts.    East  to  Utah,  north  to  British  Columbia ;  Asia. 

Locs. — Sierra  Co.,  Lemmoii ;  Webber  Lake,  Dot  en  if-  Kennedy;  Summit,  Nevada  Co.,  Jepson; 
Fallen  Leaf  Lake,  M.  S.  Baler;  Conness  Creek,  Tuolumne  River,  Jepson  33.58;  Mt.  Lyell, 
Jepson  3330;  Clouds  Rest,  Chesnut  4"  Drew;  Little  Yosemite,  Jepson  4401;  El  Capitau 
summit,  Jepson  436(5;  Black  Mt.,  Fresno  Co.,  Hall  ij-  Chandler  591. 

Var.  ursina  Rob.  ilore  condensed  and  regularly  branched;  leaves  2  to  3 
lines  loili;- ;  sepals  blunter,  nearly  as  long  as  the  petals. — Bear  Valley,  San 
Bernardino  ^Its. 

Refs. — Akenaria  c.vpillaris  Poir,  in  Lam.  Encycl.  0:  380  (1804),  type  Siberian.  Var. 
UBSi.VA  Rob.  in  Gray,  Syn.  Fl.  1':  240  (1897).  A.  ursina  Rob.  Proc.  Am.  Acad.  29:  294 
(1894),  type  loe.  Bear  Valley,  San  Bernardino  Mts.,  S.  B.  if-  W.  F.  Parish. 

Section  3.     Alsine. — Seeds  without  a  strophiole;  capsule  valves  entire. 

9.  A.  paludicola  Rob.  Glabrous  flaccid  perennial,  the  stems  procumbent, 
rooting  at  the  lower  joints,  sulcate,  shining,  leafy  throughout,  1  to  21/4  feet 
long  or  when  growing  amongst  tules  or  other  plants  to  5  feet  long;  branches 
few,  very  long;  leaves  linear  or  linear-lanceolate,  thickish,  acute,  %  to  2^4 
inches  long,  slightly  connate  at  base ;  peduncles  solitary  in  the  axils,  1  to  2 
inches  long,  spreading  or  somewhat  deflexed;  sepals  elliptic,  nerveless,  herba- 
ceous, li/o  to  2  lines  long,  about  half  the  length  of  the  obovate  petals;  capsule 
oblong,  shorter  than  the  calyx. 

Swamps,  Southern  California  to  AVashington.  Rarely  collected.  The  angled 
stems  are  very  noteworthy. 

Logs. — Santa  Ana  River  near  San  Bernardino,  Parish;  near  Los  Angeles  (Davidson,  PI. 
L.  A.  Co.  4) ;   formerly  at  Fort  Point,  San  Francisco. 

Refs. — Arenaria  p.-iludicola  Rob.  Proc.  Am.  Acad.  29:  298  (1894).  A.  palustris  Wats. 
Bot.  Cal.  1:  70  (1876),  not  Naud.  Alsine  palustris  Kellogg,  Proc.  Cal.  Acad.  3:  61  (1863), 
type  loc.  San  Francisco,  Bolander.     Alsinopsis  palustris  Heller,  Muhl.  8:   96  (1912). 

10.  A.  douglasli  Fenzl.  Annual,  nearly  glabrous,  sometimes  minutely 
glandular-pilose ;  stems  much  branched,  2  to  8  inches  high,  developing  a  loosely 
cymose  inflorescence;  leaves  filiform,  3  to  5  lines  long  or  the  lowermost  longer; 
pedicels  filiform,  3  or  mostly  7  to  13  lines  long;  flowers  numerous;  sepals 
oblong-ovate,  narrowly  thin-margined,  1  to  li/o  lines  long;  petals  obovate  or 
roundish,  conspicuous,  i^  again  as  long  as  the  sepals;  filaments  of  those  stamens 
alternate  with  the  petals  bearing  a  yellow  bidentate  gland  on  the  under  side 
at  base;  capsule  sub-globose;  valves  rounded  at  the  apex;  seeds  large,  smooth, 
compressed-reniform,  acutely  margined. 

Sterile  soil  of  hillsides  or  mesas.  100  to  4000  feet;  Coast  Ranges  and  Sierra 
Nevada  ;  Southern  California.     Apr.-May. 

Locs.— Sierra  Nevada:  North  Tule  River,  Purpus  5683;  Kaweah  River,  Boppinq ;  Kinsley, 
Mariposa  Co.,  Charlotte  M.  Boal- ;  .Tackson,  Hansen;  College  City,  Colusa  Co.,  Alice  King; 
Stillwater,  Shasta  Co.,  */.  S.  Baler;  Yreka,  Butler  660.  Coast  Ranges:  Tehama  Co.,  Jepson; 
Hyampum,  Bla.'iclale ;  Harris,  Humboldt  Co..  Fthel  Tracy;  Round  Vallev.  Westerman;  Blue 
Rock  Ridge,  Mendocino  Co.,  Jepson  1877;  Healdsburg,  Alice  Kina ;  Mt.  George,  Napa  Range, 
Jepson;  Pine  Peak,  Vaea  Mts.,  Jepson;  Burlingame,  C.  F.  Durrell ;  Livermore  Valley,  Jep.ton; 
San  Miguelito  Eaneho,  Santa  Lucia  Mts.,  Jepson  1644;  San  Bernardino  Valley,  often  whitening 
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wide  areas  on  the  sandy  mesas,  Parish;  f'halk  Hill,  Mt.  San  Jacinto,  Jepson;  Coaliuilla  Valley 
to  Aguanga,  Jepson  1477 ;  Julian,  San  Diego  Co.,  T.  Brandegee. 

Eefs. — Abenaria  douglasii  Fenzl;  T.  &  G.  Fl.  1:  (574  (1840),  type  from  California, 
Douglas;  Jepson,  Fl.  W.  Mid.  Cal.  168  (1901).  AUinopsis  douglasii  Heller,  Muhl.  8:  20 
(1912). 

A.  HOWELLii  Wats.  Proe.  Am.  Acad.  20:  354  (1885),  type' loe.  Waldo,  Ore.. 
Howell.  Annual ;  stems  erect,  very  slender.  branchin,i>:  freely  from  the  base,  -'4  to 
11/4  feet  high;  herbage  purplish,  the  leaves,  nodes  and  sepals  sparingly  glandular- 
pubescent,  otherwise  mainlj^  glabrous;  leaves  crowded  at  base  of  stem,  scat- 
tered and  reduced  above,  lanceolate,  thickish,  aeiitish,' sessile  by  a  broad  base, 
becoming  rigid  in  age,  3  to  5  lines  long;  petals  ovate,  attenuate,  much  exceeding 
the  abruptly  acute  sepals:  capsule  valves  narrowed  to  an  acutish  apex;  seeds 
2.  somewhat  flattened,  minutely  jtapillate  or  tulterculate-crested  on  the  margin. 
— Josephine  Co..  Oregon,  on  Shelley  Creek-Waldo  road  near  California  liound- 
ary,  Jepson  2922.  The  plant  in  its  early  tiowering  stage  is  very  similar  to  A. 
douglasii;  as  it  ages  the  stems  become  more  rigid  and  more  purple,  and  its 
aspect  is  greatly  changed. 

11.  A.  californica  Brewer.  Stems  delicate  and  filiform,  diffusely  branch- 
ing from  the  base,  1  to  4  inches  high,  the  flowers  loosely  cymose  on  pedicels 
3  to  8  lines  long;  herbage  glabrous;  leaves  lanceolate,  obtuse,  very  short, 
slightly  fleshy,  1  to  2  lines  long;  sepals  oblong-ovate,  li/>  lines  long,  the  petals 
oblong.  li£.  times  as  long;  seeds  small,  finely  roughened. 

Gravelly  hillslopes  or  disintegrating  rock  outcroppings  in  the  Coast  Ranges 
from  ]\It.  Hamilton  to  ^Mendocino  Co.  and  northward:  and  in  the  Sierra  Nevada 
from  El  Dorado  Co.  north  to  Butte  Co. ;  100  to  2000  feet.  Southern  Oregon. 
Apr.-May. 

Locs. — Coast  Ranges:  Lake  Merced,  San  Francisco,  Tracy  181.5;  Berkeley  Hills,  Tracy 
1798;  St.  Helena,  Clara  Hunt;  Kelseyville,  Irwin;  Seotts  Valley,  Lake  Co.,  Tracy  16.58;  Long 
Valley,  Mendocino  Co.,  Bolander  4684;  Crane  Creek,  Tehama  Co.,  Jepson.  Sierra  Nevada: 
Rose  Sprs.,  El  Dorado  Co.,  M.  H.  Gates;  Auburn,  Bolander  4543;  Marysville  Buttes,  Jepson; 
Bough  &  Ready,  Nevada  Co.,  Jepson;  plains  east  of  Chico,  E.  M.  Austin. 

Refs. — Arenakia  californica  Brewer,  Bot.  Cal.  1:  69  (1876);  Bolander,  Cat.  PI.  S.  F. 
6  (1870)  as  a  nomen  nudum;  Jepson,  Fl.  W.  Mid.  Cal.  168  (1901).  A.  hrevifolia  var.  ? 
californica  Gray,  Proc.  Cal.  Acad.  3:  101  (1864),  based  on  Californian  spms.  by  Fremont  (no. 
284)  and  Brewer  (from  Sonoma).    Alsinopsis  californica  Heller,  Muhl.  8:  10  (1912). 

12.  A.  pusilla  Wats.  Stems  simple  or  several  from  the  base,  capillary,  1 
to  2  inches  high;  leaves  lanceolate,  1  to  2  lines  long;  sepals  ovate-lanceolate, 
acute,  1  line  long;  petals  lanceolate  or  narrowly  ovate,  nearly  transparent, 
shorter  than  the  sepals,  or  more  minute,  or  none :  stamens  3,  rarely  4  or  5 ; 
capsule  scarcely  equaling  the  calyx ;  seeds  smooth. 

Dry  pine  woods,  northern  border  of  California  and  north  to  Washington. 
Appears  like  a  reduced  form  of  A.  californica. 

Locs. — Quartz  Valley,  Siskiyou  Co.,  Butler  619  (petals  s])rinkled  on  the  upper  side  with  small 
roughish  dots)  ;   Tracy  3130,  on  sand-dunes  at  Humboldt  Bay.  appears  to  be  the  same. 

Eefs. — Arenaria  pusilla  Wats.  Proc.  Am.  Acad.  17:  367  (1882),  type  loe.  Yreka,  Greene. 
Alsinopsis  pusilla  Heller,  Muhl.  8:  96  (1912). 

13.  A.  propinqua  Rich.  Tufted.  1  to  3  inches  high,  with  numerous  fili- 
form stems  mostly  leafy  at  base  and  ending  above  in  a  rather  strict  1  to  4- 
flowered  cluster;  herbage  glandular-puberulent ;  leaves  linear-subulate,  l^A 
to  21/0  lines  long;  flowers  sm.all ;  sepals  ovate  to  ovate-lanceolate,  acute,  1  to 
11/0  lines  long,  strongly  3-nerved  on  the  back,  larger  than  the  petals. 

Siskiyou  Co.,  8000  feet.     Arizona  to  Oregon  and  far  northward. 
Locs. — Marble   Mt..   Chandler  1673.     The  plant   of   the   San   Bernardino   Mts.   referred   to 
A.  vcrnn  var.  hirta  in  Syn.  Fl.  1':  246  belongs  to  the  next  species. 
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Refs. — Arexaria  PROPINQUA  Rich.:  Franklin.  Jour.  738  (1S23),  type  from  boreal  X.  Am. 
Alsinopnis  propinquii  R.v<lb.  Bull.  Torr.  Club,  33:  140  (1906).  Arenaria  verna  L.  var.  Jtirta, 
Wats.  Bot.  King.  41   (1871). 

14.  A.  nuttallii  Pax.  Stems  pi-ostrate  or  aseeiuling.  many  from  the  crown 
of  a  perennial  taproot,  more  or  less  matted,  giving  rise  to  erect  flowering 
branches  which  are  commonly  densely  leafy  at  base;  herbage  glandnlar- 
puberulent;  leaves  .subulate,  rigid,  pungent.  3  to  5  lines  long;  flowers  rather 
loosely  and  divergently  cymose.  on  pedicels  3  to  ti  lines  long;  sepals  lanceolate, 
or  oblong-lanceolate,  very  acute.  2  to  2i  o  lines  long,  equaling  or  exceeding 
the  petals. 

Northern  borders  of  California:  Lassen  Peak  and  'Sit.  Eddy.  North  to 
Oregon  and  ^lontana. 

Var.  gracilis  Rol>.  Plant  more  comj^act  and  regular;  sepals  lanceolate- 
subulate,  acuminate  or  shortly  awn-tipped,  2ii.>  to  3  lines  long,  the  niidnerve 
on  the  back  very  strong;  petals  oval  or  oblong-ovate,  acute  or  acuminate, 
much  shorter  than  the  sepals. — Decomposed  granite.  9000  to  12.000  feet ;  Sierra 
Nevada  from  Yosemite  Park  south  to  Farewell  Gaj) ;  San  Bernardino  and  San 
Gabriel  mountains.     Passing  into  the  tyjiical  form. 

Loes. — Sierra  Nevada:.  Rock  Creek,  Mt.  Whitney,  Jepson  5060;  Siberian  Pa.ss,  Tulare  Co., 
Hall  4'  Babcock  5479;  Little  Kern  River,  Purpus  5253;  Mineral  King,  T.  Brandegee ;  Kaweah 
Peak,  Jepson  4999;  Alta  Mtlws.,  G.  B.  Grant  5318;  Mt.  Silliman,  Jepson  753;  Mt.  Goddari], 
Hall  4'  Chandler  620;  mountains  above  Mariposa  Big  Trees,  Bolander  4976;  Sonera  Pass, 
Brewer  1879.  Southern  California:  Mt.  San  Gorgonio  (Grayback),  W.  G.  Wright:  Mt.  San 
■  Antonio,  McClatchie  182. 

Var.  gregaria  Jepson  n.  comb.  Flowering  stems  numerous.  3  to  5  inches 
high,  ending  above  in  a  cymose  panicle,  leafy-imbricated  at  base  and  borne  on 
ascending  or  creeping  stems  arising  from  the  crown  of  a  taproot;  herbage 
purplish  or  green,  clammy  or  softly  viscid-pubescent ;  leaves  subulate,  3  to 
5  lines  long,  blunt;  flowers  more  or  less  clustered  in  a  many-flowered  panicle, 
1  to  21/0  inches  high,  the  pedicels  i/o  to  2  (or  3)  lines  long;  sepals  often  pur- 
plish, oblong-ovate  or  -lanceolate,  shortly  acute  or  acuminate,  2  to  2\'2  lines 
long,  commonly  exceeded  b,v  the  olilong-lanceolate  or  narrowly  obovate  petals. 
—Rocky  ridges,  high  North  Coast  Ranges,  4000  to  7000  feet  July.  This  is 
so  unlike  var.  gracilis  that  the  two  have  the  qualit.v  of  distinct  species.  But 
southern  forms  of  var.  gracilis  pass  into  the  species,  and.  as  there  are  forms  in- 
termediate between  var.  gregaria  and  the  species,  these  two  varieties  are  thus 
connected  in  a  continuous  series. 

Loes. — Snow  Mt.,  T.  Brandegee;  Mt.  Hull.  Hall  9530;  South  Yollo  Bolly,  Jepson;  Lasseek 
Peak,  Goddard  658 ;  Devils  Backbone,  s.  w.  Siskiyou,  Jejtson  2065 ;  near  Preston  Peak,  w.  Siski- 
you, Jepson  2871;  Goosenest  foothills,  Butler  1638.  Hall  8578,  Salmon  Mts.,  connects  this 
variety  with  the  species. 

Refs. — Are.varia  nuttallii  Pax  in  Engler,  Bot.  Jahrb.  18:  30  (1894).  A.  pangens  Nutt. 
(not  Clem.)  ;  T.  &  G.  Fl.  1:  179  (1838),  type  loc.  n.  Rocky  Mts.,  Nuttall.  Var.  GRACILIS  Rob. 
Proc.  Am.  Acad.  29:  304  (1S94),  type  spms.  from  mt.  above  Mariposa  Grove.  Bolander,  and 
from  .Tulare  Co.,  Palmer.  Coiille  4'  Funston.  Var.  gregaria  Jepson.  A.  gregaria  Heller,  Bull. 
S.  Cal.  Acad.  2:  67  (1903),  tvpe  loc,  Mt.  Sanhedrin.  Heller  5892.  Alsin'opsis  gregaria  Heller, 
Muhl.  8:   96   (1912). 

5.     SPERGULARIA  J.  &  C.  Pre.sl.     Sand  Spurrey. 

Low  herbs,  usuall.v  of  alkaline  plains,  borders  of  salt  marshes,  or  maritime. 
Leaves  linear  or  subulate-filiform,  semi-terete,  with  scarious  stipides.  Flowers 
cymose  or  racemose,  the  pedicels  at  length  spreading  or  deflexed.  Sepals  5. 
Petals  5.  puri)lish  or  white,  entire.  Stamens  commonly  10.  Style  3,  rarely  5. 
Capsule  3-valved.  Seeds  often  wing-margined.  Embryo  annular. — Species 
about  15.  widely  distributed  on  seashores  and  in  saline  localities  all  over  the 
earth.     (Derivative  of  Spergula.) 
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Perennials. 

Erect  or  ascending,  more  or  less  succulent,  with   fusiform  fleshy  roots;   saline  or  seacoast 

habitats '. 1.      S.    macrotheca. 

Prostrate,  not  obviously  succulent;   roots  fibrous,  not  fleshy-fusiform. 

Stems  long  and  somewhat  straggling,  from  a  matted  or  tufted  center,  flowering  from 

the  middle  to  the  ends  of  the  branches 2.     S.  rubra. 

Plants  matted;  flowering  mostly  at  the  ends  of  the  branches 3.     »S.  clevelaiidii. 

Annuals,  quite  erect  or  ascending. 

Herbage  more  or  less  pubescent ;   saline  habitats. 

Capsules  slightly  longer  than  the  sepals;  petals  .5,  nearly  equaling  the  sepals 

4.     S.  saliiia. 
Capsules  nearly  twice  as  long  as  the  sepals ;  petals  3  to  5,  i/o  to  %  as  long  as  the 

sepals 5.     S.  tenuis. 

Herbage  glabrous;  flowers  'o  to  1  line  long;  dried  ponds 6.     S.  platerisis. 

1.  S.  macrotheca  Ileyiih.  Stems  stout.  7  to  12  inches  high,  ereet  or  asoend- 
ing  from  the  short,  often  branched,  wood.v  crown  of  a  very  thick  and  fleshy 
taproot ;  herbage  deep  green  and  viscid-pubescent  throughout,  rarely  sub- 
glabrous;  leaves  narrowly  linear,  1  to  li/.  inches  long;  flowers  in  terminal 
cymes,  their  branches  often  racemose;  pedicels  2  to  7  lines  long;  sepals  3  to  4 
lines  long,  scarious-margined :  petals  as  long,  pink;  capsule  equaling  or  a 
little  exceeding  the  calyx;  seeds  with  or  without  a  wing,  even  in  the  same 
capsule. 

Sandy  borders  of  salt  marshes,  coast  region  of  California. 

Locs. — Humboldt  Bay,  Tracy  3093 ;  Pt.  Reyes,  Davy  6773 ;  Beuicia,  Jepson  :  Pt.  Isabel, 
Blasdale :  West  Berkeley,  Jepson ;  Alameda,  Jepson ;  Morro,  San  Luis  Obispo  Co.,  Barber; 
Oceanside.  San  Diego  Co.,  Parish  44.51. 

Var.  leucantha  Rob.  Glabrous,  especially  below,  nr  more  lightly  pubescent; 
inflorescence  looser;  flowers  commonly  white. — Alkaline  plains  of  the  inte- 
rior valleys:  Sacramento.  San  Joaquin  and  Livermore  valleys;  south  to  South- 
ern California.    Ma.v-June. 

Locs. — Willows,  Jepson;  Lathrop,  Greene;  Livermore,  Miehener  cf  Bioletti;  Bakersfielil, 
Davy  1856;  Antelope  Valley,  DaA}y  2256;  San  Bernardino,  Parish  4464;  San  Jacinto,  Jepson 
1244. 

Var.  scariosa  Rob.  Herbage  pale,  glandular-pubescent  or  almost  glabrous; 
stipules  ovate,  acuminate,  4  to  5  lines  long,  conspicuousl.y  silveiy-scarious ; 
flowers  scattered  and  on  pedicels  3  to  7  lines  long  or  less,  or  in  reduced  termi- 
nal cymes. — Sea-bluffs.  San  Francisco  to  IMonterey. 

Locs. — Pt.  Richmond,  Hall;  San  Francisco,  Greene;  Montara  Pt.,  San  ilateo  Co.,  Copeland; 
Pacific  Grove,  Tidestrom. 

Var.  talinum  Jepson  n.  comb.  Slightly  wood.y  at  base;  interuodes  very 
short  (2  to  5  lines  mostly),  the  stems  densely  clothed  with  leaves;  herbage 
heavily  glandular-pubescent  or  nearly  glabrous;  cyme  shortl.v  peduncled. — 
San  Clemente  Island,  T.  Brandtgcc. 

Refs. — SPERdULARiA  MACROTHECA  Heynh.;  Rob.  in  Gray,  Syn.  Fl.  1':  252  (1897).  Arenaria 
maerotheca  Hornem.  in  C.  &  S.  Linnaea,  1:  53  (1826),  type  from  California.  Lepigonum 
medium  of  some  Californian  distributions.  Var.  leucantha  Rob.  Proc.  Am.  Acad.  29:  313 
(1894).  Tissa  leucantha  Greene,  Pitt.  1:  301  (1889),  type  loc.  western  side  of  the  lower  San 
Joaquin  and  adjacent  Livermore  Valley.  Var.  sc.^RiosA  Rob.  1.  c.  Tissa  macrotheca  var. 
scariosa  Britt.  Bull.  Torr.  Club,  16:  129  (1889),  type  spms.  from  San  Francisco  and  Monterey. 
Tissa  pallida  Greene,  in  Britt.  1.  c.,  type  loc.  San  Francisco,  Greene.  Tissa  valida  Greene, 
Erythea,  1:  107  (1893),  type  loc.  Santa  Cruz  Isl.,  Greene.  Var.  TALINUM  Jepson.  Tissa  tali- 
num Greene,  Erythea,   1:   106   (1893),  type  loe.  (iiiadalupe  Island,  Lower  California. 

2.  S.  rubra  J.  &  C.  Presl,  var.  perennans  Rob.  Stems  prostrate,  4  to  9 
inches  long,  slender  and  wiry,  many  from  a  densely  tufted  base,  branching 
little,  flowering  from  about  the  middle;  herbage  comparatively  glal)rous: 
leaves  narrowly  linear,  li^  to  5  lines  long;  stipules  ovate,  silvery-scarious,  2 
lines  long,  very  conspicuous;  pedicels  slender.  2  to  3  (or  5)  lines  long;  sepals 
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oblong,  aciite.  1V>  to  2  lines  long;  petals  red  or  reddish,  about  equaling  the 
sepals;  capsule  not  exceeding  the  calyx;  seeds  with  a  marginal  elevation. 

Beaten  paths  and  by  roadsides.  Northern  California.  May.  Introduced 
from  Europe,  spreading  slowly,  but  gradually  becoming  more  common. 

Loes. — Eureka,  Tracy  2497;  Shasta  Springs,  Jepson;  Redding,  Balder  4"  Nutting;  Bear  Val- 
ley, Nevada  Co.,  Jepson;  Denverton,  Jtpson;  upper  Napa  Valley,  Jepson;  Mt.  Eden,  E. 
Brandegee. 

Hefs. — SPERfiULARiA  RUBRA  J.  &  C.  Presl,  Fl.  Cech.  9-t  (1819).  Arenaria  rubra  L.  Sp.  PI. 
423  (1753),  type  European.  Var.  peren'naxs  Bob.  in  Gray.  Syn.  Fl.  1':  2.50  (1897).  Tissa 
rubra  var.  perennans  Greene,  Pitt.  2:  229  (1892).  Lepigonum  rubrum  var.  perennans  Kindb. 
Monog.  41  (1863),  type  from  Sweden. 

3.  S.  clevelandii  Roli.  Perennial,  the  prostrate  stems  forming  deep  green 
mats  5  to  i:i  inches  Itroad ;  herl)age  viscid-glandular;  leaves  iiliform,  conspic- 
uously fascicled  iu  the  axils,  ascending.  6  to  9  lines  long,  all  longer  than  the 
internodes;  flowers  in  terminal  cynics;  sepals  oblong,  acute,  2  lines  long; 
corolla  white,  about  equaling  the  calyx ;  seeds  winged  or  not  winged,  even 
in  the  same  pod. 

Sandy  soil  near  the  ocean;   San  Diego  and  San  Francisco  cos. 

Loes. — San  Francisco,  Jepson:  Cliiila  Vista,  Geo.  B.  Grant  1238;  San  Diego,  T.  Brandegee; 
National  City,  Abrams  3525. 

Refs. — SPERGtrLARlA  CLEVELANDII  Rob.  Proc.  Am.  Acad.  29:  310  (1894).  Tissa  clevelandii 
Greene,  Fl.  Fr.  127  (1891),  tvpe  loc.  San  Diego,  Cleveland.  T.  villosa  Britt.  Bull.  Torr.  Club, 
16:   129   (1889).     T.  rubra  K.  Brandegee,  Zoe,  4:   84   (1893). 

4.  S.  salina  J.  &  C.  Presl.  Stems  branching,  erect,  or  sometimes  diffuse 
and  prostrate,  3  to  8  inches  long;  herbage  somewhat  fleshy,  nearly  glabrous 
or  lightly  pubescent;  leaves  narrowly  linear,  3/4  to  1%  inches  long,  commonly 
shorter  than  the  internodes;  flowers  in  terminal  cymes,  the  branches  often 
racemose;  pedicels  leafy-bracted  or  the  upper  bractless.  not  exceeding  the 
capsules;  sepals  oblong-ovate,  obtusish,  searious-margined,  2  lines  long,  the 
petals  nearly  as  long;  capsule  slightly  longer  than  the  calyx. 

Alkaline  plains  of  the  Sacramento  and  San  Joaquin,  westward  to  the  salt 
marshes  near  the  coast,  and  south  to  Southern  California.  North  Atlantic 
Coast.    Europe.     May-Aug. 

Loes. — Cal'stoga,  Tracy  1858;  Denverton,  Jepson;  Stockton,  Sanford ;  Walnut  Creek,  Jep- 
son; San  Felipe,  Santa  Clara  Co.,  Jepson;  West  Berkeley,  Tidestrom  ;  Alameda,  Jepson;  Los 
Angeles,  Geo.  B.  Grant  4583;  West  Riverside,  F.  M.  Be'ed. 

Var.  sordida  Jepson  n.  comb.  Leaves  dark  with  a  heavy  glandular  indu- 
ment;  branches  of  the  cymes  secund.  rather  dense. — ^Marshes  al>out  San  Fran- 
cisco Bay  (Alameda,  Searsville). 

Refs. — Spergularia  salina  J.  &  C.  Presl,  Fl.  Ceeh.  95  (1819),  tvpe  European;  Jepson, 
Fl.  W.  Mid.  Cal.  ed.  2.  156  (1911).  Tissa  marina  Britt.  Bull.  Torr.  Club,  16:  126  (1889),  not 
Tissa  salina  Britt.  T.  salina  var.  sanfordi  Greene,  Fl.  Fr.  129  (1891),  type  loc.  lower  San 
Joaquin.  Var.  sordida  Jepson.  Tissa  salina  var.  sordida  Greene,  1.  c,  type  loc.  Bay  Farm 
Island. 

5.  S.  tenuis  Rob.  Annual ;  stems  dichotomously  and  copiously  branched 
from  the  base,  erect  or  dift'use.  3  to  5  inches  high,  the  branches  slender  and 
internodes  long;  herbage  scarcely  fleshy,  lightly  viscid-puberulent ;  leaves 
linear-filiform,  4  to  7  lines  long,  shorter  than  the  internodes;  flowers  %  to  1 
line  long,  in  terminal  c.ymes,  numerous,  short-pediceled,  the  uppermost  sessile 
in  close  clusters;  sepals  oblong-ovate;  stamens  2  to  5 ;  capsule  twice  as  long 
as  the  fruiting  sepals  or  nearly. 

Saline  plains,   Sacramento  Valley  southward  to   Southern  California. 

Loes. — Willows,  Jepson;  Newark,  Davy  1113;  San  Felipe,  Santa  Clara  Co.,  Jepson;  Delano, 
Kern  Co.,  Davy  2438;  (?)  Barstow,  Jepson  4797;  Santa  Monica  (ace.  Abrams,  Fl.  Los  Ang. 
149). 
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Eefs.— Spercui.aria  tenuis  Bob.  Proc.  Am.  Aead.  29:  311  (1894).  Lcpigonum  tenue 
Greene,  Pitt.  1:  63  (1887),  type  loc.  Alameda  salt  marshes,  Greene.  May,  1887.  Tissa  tennis 
Greene  in  Britt.  Bull.  Torr.  Club,  16:  128  (1889).  T.  salina  var.  tenuis  Jepson,  Fl.  W.  Mid. 
C'al.  170  (1901).    Spergularia  salina  var.  tenuis  Jepson,  1.  c.  ed.  2,  156  (1911). 

As  this  seems  to  pass  into  S.  salina  we  have  hitherto  held  it  as  a  variety  of  that  species. 
While  it  has  a  somewhat  distinctive  habit  it  is  still  too  little  known  and  is  here  reluctantly  given 
specific  rank.  The  var.  inrolucrata  Rob.  in  Gray,  Syn.  Fl.  1':  251  (1897),  type  loc.  Mt.  Eden, 
K.  Brandegee.  is  a  form  with  the  flowers  in  somewhat  capitate  clusters  subtended  by  long 
foliaceous  bracts. 

6.  S.  platensis  Fenzl.  Annual;  stems  numerous,  nearly  filiform,  branch- 
ing, 11/2  to  ;ii-  inches  high;  herbage  glabrous;  leaves  linear-filiform,  3  to  8 
lines  long,  mostly  shorter  than  the  interuodes;  upper  leaves  much  reduced, 
not  exceeding  the  scarious  stipules;  flowers  in  terminal  cymes,  the  branches 
somewhat  racemose ;  pedicels  1  to  2  lines  long ;  flowers  1/2  to  1  line  long ;  petals 
1  to  3  and  minute,  or  lacking;  capsule  somewhat  exceeding  the  sepals. 

Dried  ponds.  Southern  California.     East  to  Texas.     Brazil. 

Locs. — Between  Rivera  and  Florence  on  the  adobe  mesa,  Abrams  3252;  Carrizo  Creek, 
T.  Brandegee. 

Refs.— Speroularia  platensis  Fenzl,  Ann.  Wien.  Mus.  2:  272  (1839).  Balardia  platmsis 
Cambess.  in  St.  Hil.  Fl.  Bras.  Merid.  2:  180,  t.  Ill  (1829),  type  loe.  s.  Brazil.  Lepigonum 
gracile  Wats.  Proc.  Am.  Aead.  17:  367  (1882),  type  spnis.  from  Dallas,  Tex.,  J.  Beverchon, 
and  Wilmington  and  Compton.  Cal.,  Nevin.  Tissa  gracilis  Britt.  Bull.  Torr.  Club,  16:  128 
(1889). 

6.     SPERGULA  L.    Spurrey. 

Annual.  Leaves  narrowly  linear  or  subterete,  apparently  in  wlioi'ls,  but 
really  opposite,  several  others  of  their  own  size  being  crowded  in  the  axils; 
stipules  small  and  scarious.  Flowers  symmetrical.  Sepals  5.  Petals  5,  white. 
entire.  Stamens  10.  occasionally  5.  Styles  5.  alternate  with  the  sepals.  Cap- 
sule 5-valved,  the  valves  entire,  opposite  the  sepals.  Embryo  spirally  annular. 
— Species  2  or  3,  in  both  hemispheres.  (Latin  spargere,  to  scatter,  in  reference 
to  the  dispersion  of  the  seeds.) 

1.  S.  arvensis  L.  Corn  Spurrey.  Dii?usely  branching  from  the  base,  the 
stems  1  to  2  feet  long;  pubescence  of  short  spreading  glandular  hairs;  leaves 
slightly  fleshy,  '%  to  l^/i  inches  long,  numerous  in  rather  remote  whorls;  flowers 
white,  4  lines  broad,  in  a  cymose  panicle  with  strongly  divergent  branches 
turned  abruptly  downward  after  flowering;  petals  ovate,  exceeding  the  sepals. 

Fields  and  orchards  near  the  coast,  rarely  in  the  interior.  Apr.  Introduced 
European  weed.  Readily  eaten  by  cattle  and  said  to  increase  the  flow  of  milk. 
Flowers  opening  only  of  afternoon. 

Locs. — San  Diego,  T.  Brandegee  in  1901;  Pasadena  (Erythea,  1:  102);  Montere.y,  Jepson 
2996  in  1908;  Berkeley,  Jepson  "in  1886;  Mt.  Diablo,  Brewe'r  in  1862;  Olema,  Jepson  4038  in 
1910;  Eureka,  Tracy  2983  in  1909;  lone,  Braunton  in  1904. 

Refs. — SPERCiULA  ARVENSIS  L.  Sp.  PI.  440  (1753),  tvpe  European;  Jepson,  Fl.  W.  Mid.  Cal. 
170  (1901). 

7.  POLYCAEPON  L. 

Low  much-branched  annuals  with  numerous  flat  leaves,  small  scarious  stip- 
ules and  very  small  flowers  in  cymes.  Sepals  5.  more  or  less  carinate.  scarious- 
niargined.  Petals  5.  hyaline,  shorter  than  the  sepals.  Stamens  3  to  5.  Style 
1.  very  short,  3-cleft  or  the  stigma  3-lobed.  Capsule  3-valved.  Seeds  several. 
Embryo  little  curved. — Species  about  6,  temperate  and  tropic  regions.  (Greek 
polus,  many,  and  karpos,  fruit,  in  reference  to  the  numerous  pods.) 

Leaves  in  4s  or  opposite;  inflorescence  leafless 1.     P.  tetraphjillum. 

Leaves  opposite;  inflorescence  more  or  less  leafy 2.     P.  deprcssum. 

1.  P.  tetraphyllum  L.  Stems  diffuse  or  prostrate.  2  to  5  inches  long;  herb- 
age glabrous  <>v  nearly  so;  leaves  in  4s  or  opposite,  oblong  or  obovate,  short- 
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{)etioled.  2  to  6  lines  long;  t-yme  leafless,  many-flowered,  dense,  the  flowers  1 
line  long,  short  pediceled;  sepals  green  or  purplish,  strongly  keeled,  apiculate- 
hooded;  style  slender,  %  as  long  as  the  ovary;  stigma  3-lohed ;  eapsiile  nearly 
eiiualing  the  calyx. 

Beaten  gravelly  places.     Naturalized  from  Europe.     Jul.v-Aug. 

Logs. — Vallejo,  iliclieiicr  4'  Biohtti  in  1892;  St.  Helena,  Jepson  in  1897;  Berkeley,  Tracy 
in  190.3. 

Refs. — PoLYCARPOX  TETRAPHYLLUM  L.  Syst.  Nat.  ed.  10,  881  (1759)  ;  Jepson,  Fl.  W.  Mid. 
Cal.  171  (1901).    Mollugo  tetraphylla  L.  Sp.  Pi.  89  (1753),  type  European. 

2.  P.  depressum  Nutt.  Plants  j^rostrate,  1  to  3  inches  broad  with  slender 
stems;  leaves  spatulate.  varying  to  obovate,  obtuse  or  acute,  I/2  to  2  lines 
long;  flowers  Vi;  '^^  large  as  in  the  preceding;  sepals  not  keeled  or  scarcely  so, 
about  Vi;  line  long;  petals  white,  membi'anous,  linear,  V-i  as  long  as  the  sepals; 
st.vle  very  short,  3-cleft. 

Southern  California,  from  the  coast  east  to  the  base  of  the  San  Bernardino 
j\rts. ;  Monterey  Co. 

Loes. — Pajaro  Hills,  Cluindhr  426;  San  Bernardino,  Pari.'.h  3643;  Claremont,  Los  Angeles 
Co..  C.  F.  Baler;  Avalon,  F.  M.  Seed  in  1909;   San  Diego,  T.  Branclrijee. 

Eefs. — PoLYCARPO.x  DEPRESSUM  Nutt. ;  T.  &  G.  Fl.  1:  174  (1838),  type  loc.  San  Diego, 
NjittaU;  Jepson,  Fl.  W.  Mid.  Cal.  171  (1901). 

8.  LOEFLINGIA  L. 
Low  rigid  annuals,  dicliotomously  branched  from  the  base,  with  subulate 
leaves  and  setaceous  stipules.  Flowers  small,  sessile  in  the  axils.  Sepals 
acuminate  or  awn-tipped,  the  outer  with  a  tooth  on  each  side.  Petals  3  to 
").  minute  or  none.  Stamens  3  to  5.  St.vle  1,  very  short  or  none ;  stigmas  3. 
Capsule  3-valved,  several-seeded. — Species  5.  North  America,  Mediterranean 
region,  Asia.     (Peter  Loefling,  Swedish  traveler  of  the  18th  century.) 

Sepals  recurved;  style  very  short  but  present 1.     L.  squarro.ia. 

Sepals  straight ;   style  none 2.     L.  pusUla. 

1.  L.  squarrosa  Nutt.  Stems  diffusel.v  branched  from  base,  2  to  5  inches 
high;  herbage  glandular-pubescent;  leaves  cuspidate,  s((uarrose-spreading.  2 
to  3  lines  long;  petals  very  minute;  sepals  rather  strongly  recurved  and  squar- 
rosa ;  capsule  shorter  than  the  sepals. 

San  Diego  north  to  the  Sacramento  and  San  Joaquin  vallevs ;  Sierra  Co. 
(ace.  Syn.  Fl.  1':  255). 

Locs. — San  Diego,  T.  VraiKlffiee ;  Pasailena,  Grant;  San  Bernardino,  Parish  7104;  Oakdale, 
Jepson. 

Refs. — LoEFLiNGiA  squARKOSA  Nutt.;  T.  &  G.  Fl.  N.  Am.  1:  174  (1838),  type  loc.  San  Diego, 
Nuttall;  Jepson.  Fl.  W.  Mid.  Cal.  171  (1901). 

2.  L.  pusilla  ( 'urran.  Much  like  the  preceding  but  more  delicate ;  stems 
spreading.  2  to  3  inches  long;  sepals  narrowly  lanceolate,  abruptly  acute,  en- 
tire, neither  rigid  nor  squarrose;  petals  none;  stamens  3;  capsule  as  long  as 
the  sepals. 

Tehachapi.  4(100  feet. 

Ref.— LoEPLiNGiA  PUSILLA  Curran,  Bull.  Cal.  Acad.  1:  1.52  (188.5),  type  loc.  Tehachapi. 
Mary  K.  Curran. 

!).  HERNIARIA  L. 
Ours  a  very  small  annual,  with  minute  scarious  .stipules.  Flowers  minute, 
green,  in  clusters,  crowded,  sessile.  Sepals  5  or  4,  united  at  base.  Petals 
setaceous  and  minute,  or  none.  Stamens  2  to  5,  inserted  on  the  calyx  base. 
Style  very  short,  2-cleft  or  -parted.  Fruit  a  1-seeded  indehiscent  achene, 
with  a  thin  pericarp,  enclosed  in  the  calyx. — Species  about  20,  Europe,  Asia, 
Africa.     (Latin  hernia,  a  rupture,  which  one  species  was  thought  to  cure.) 

JEPSON,  Fl.  Cal.  vol.  1,  pp.   4G5-496,  Dec.  21,   1914. 
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1.  H.  cinerea  DC.  Tiny  erect  plants,  1  to  2i/,  inches  high,  or  sometimes 
tormnig  prostrate  mats  3  to  14  inches  broad,  the  branches  bearing  2-ranked 
l)ranehlets;  herbage  hispidulous;  leaves  ol)long-oblanfeolate  U/o  to  2i4  lines 
long;  tlowers  in  all  the  axils,  even  the  lowest;  calyx  y,  line 'long,  verv'hispid 

San  Joaqum  region  at  the  edge  of  the  foothills  on  either  side  of  the  valley' 
naturalized  from  southern  Europe.     May-June. 

Locs.-Wawona,  Cojigdon  in  1897;  Oakdale,  Jepson  in  1S96;  Esealon,  Eastwood  in  1905- 
Stockton  and  Tracy,  A.  Brandcyee  in  1907  '-•'^o , 

Mi.f  rVl^f  n'qfm  "p'""''  ^?-    ^'-  ^^  ^"P"^"  '"^   ^^^^^^'  *>•!«'  European;  Jepson,  Fl.  W. 
Siuin  Co.',  Gr.^'e        ^""""-"^"''  '"'"""  ^"'-'"''-  P^"-  1=  ^02  (1889),  type  loe.  Bethany,  San 

10.  PENTACAENA  Bartl. 
Tufted  perennials  with  subulate  pungent  leaves  and  silverv-hvaline  stipules 
Flowers  sessde,  clustered  in  the  axils.  Sepals  5,  almost  distinct,"  very  unequal' 
hooded,  the  3  outer  larger,  and  with  a  stout  divergent  terminal  spine  the  2 
inner  smaller  and  with  a  shorter  spine.  Petals  minute,  scale-like.  Stamens  3 
to  o,  mserted  at  the  base  of  the  sepals.  Style  very  short,  bifid.  Utricle  en- 
closed HI  the  rigid  persistent  calyx.— Species  5,  Pacific  North  America  and 
andme  South  America.  (Greek  pente,  five,  and  akaina,  a  thorn,  the  five  sepals 
spine-tipped.) 

1.  P.  ramosissima  11.  &  A.  Sand  JIat.  Stems  prostrate,  forming  dense 
mats  o  to  IS  inches  broad,  pubescent;  leaves  crowded  on  the  stems  2  to  4 
lines  long,  the  stipules  1/2  or  .sometimes  nearly  as  long;  calyx  li/o  to  2  lines 
long;  sepals  hairy  or  woolly  below  the  divergent  spinose  apex;  utricfe  apiculate 

On  sand-dunes  or  in  sandy  soil  along  the  entire  California  coast.  In  South- 
ern California  extending  inland  25  miles.  North  to  Washington  south  to 
^lexico.    Chile.    Apr.- May. 

Loes.-San  Diego,  G.  TV  Dunn;  Delmar,  Jepson  1614;  Pala  and  Poway,  ace.  Parish;  Ocean- 
side,  Parish  4439;  Santa  Rosa  Island,  P.  M.  Jones;  Santa  Cruz  Island,  T.  Brandegee    Arroyo 

o^""^"    A„    "'"^        '^''  ^'^'^'^'^  ^"■0^''^'  Jepson;  San  Francisco,  C.  F.  Baker  2998;  Humboldt  Bar 

1  racy  3018.  ■" 

Refs.— Pent.\caena  e.^mosissima  H.  &  A.  in  Hook.  Bot.  Misc.  3:  338  (1833)  tvne  from 
Cliile;  Jepson,  FI  W  Mid.  Cal.  172  (1901).  P.  polyencmoides  Bartl.  in  Presl,  Eel.  Haenk.  2' 
5,  t.  49,  fig.  1  (183o). 

11.     PARONYCHIA  L.    Whitlow-wort. 

Prostrate  tufted  perennial,  with  scarious  stipules  and  clustered  axillary 
flowers.  Sepals  5,  almost  distinct,  equal,  linear  or  oblong,  concave  or  cucul- 
late  under  the  apex,  the  very  tip  furnished  with  a  .short  bristle  or  cusp.  Petals 
filament-like,  or  minute  teeth,  or  none.  Stamens  5,  inserted  on  the  base  of 
the  sepals.  Ovary  1-ovuled.  Style  deeply  2-parted.  Fruit  a  utricle  enclosed 
in  the  persistent  calyx,  at  length  bur.sting  longitudinallv.— Species  40,  all 
continents  except  Australia.  (Greek  paronuchia,  a  Avhitlow  or  felon,'  the 
name  applied  to  an  herb  used  as  a  remedy.) 

1.  P.  franciscana  Eastw.  Stems  4  to  12  inches  long,. tough,  the  internodes 
very  short  (  only  1  to  2  lines  long  at  base)  ;  leaves  oblaneeolate,  acute,  cuspidate. 

2  to  4  lines  long,  much  crowded  on  the  branches  and  branehlets,  especially  to- 
wards the  ends;  stipules  hyaline;  flowers  1  line  long,  obviouslv  pediceled,  3 
or  4  in  the  axils. 

Grassy  hilltops,  San  Francisco  and  Bodega  Port.  Introduced  from  Chile 
where  it  is  native.    Apr.-June. 

Refs.— P.ARONYCHIA  PEANCISCANA  Eastw.  Bull.  Torr.  Club,  28:  288  (1901),  type  spms  from 
San  Francisco  and  Bodega  Port.  P.  chilensis  Creeuo,  West  Am.  Sei.  3-  156  ri8871  -ind  Fl 
Fr.  131  (1891),  not  DC;  Jepson,  Fl.  W,  Mid.  Cal.  172  (1901). 

12.     ACHYRONYCHIA  T.  &  G. 

Glabrous  plants  with  spatulatc^  leaves  and   large  liyaline  stipules.     Leaves 
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of  the  opposite  pairs  unequal.  Flowers  bright  silvery-white  by  reason  of  the 
searions  ealyx-lobes,  borne  in  dense  axillary  eymose  c-histers.  Calyx-lobes  5. 
Petals  none.     Stamens  10  to  15,  only  1  to  5  anther-bearing.     Style  bifid,  in- 
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Fig.    9S.      ACHTKONTCHIA   COOPERI    T. 


eluded.  Utricle  thin,  included  in  the  calyx.- — Species  2,  California  and  Mexico. 
(Greek  achuron,  chaff,  and  onyx,  onjehos,  a  linger  nail,  in  reference  to  the 
thin  shining  calyx-lobes.) 

1.  A.  cooperi  T.  &  G.  (Figs.  98  and  99a.)  Stems  2  to  5  inches  long,  slen- 
der, prostrate,  radiating  from  the  crown  of  an  annual  root;  leaves  spatulate, 
11  o  to  9  lines  long;  flowers  1  line  long,  in  conspicuous  dense  axillary  cymes; 
calyx-lobes  scarious,  their  lower  third  fleshy-herbaceous  like  the  urn-shaped 
calyx-tvibe. 

Sandy  washes  and  valleys,  ]\Iohave  and  Colorado  deserts.  Lower  California. 
May. 

Logs. — Needles,  Jones  3790;  Salt  Well,  Mobave  Desert,  Bull  if-  Chandler  6S91 ;  Carrizo  Creek, 
T.  Brandegee;  Conchilla  Desert,  Jepson  6053;  Indian  Well,  HaU  5773;  Split  Mt.,  Parish  9051. 

Eef. — AcHYRONTCHiA  COOPERI  T.  &  G.  Proe.  Am.  Acad.  7:  331  (18(58),  type  loe.  Camp  Cady 
(near  Daggett),  Cooper. 


Fig.  99.    a,  AcHYRONYCHiA  COOPERI  T.  &  G.,  flower  laid  open.     6,  Ebemolithia 
RixPORDii  Jepson;  flower  laid  open,    x  7. 

13.     EREMOLITHIA  Jepson  nov.  gen. 
Perennial  with  erect  stems  and  linear  leaves.     Stems  arising  from  a  woody 
root  crown  crowded  with  scales  and  lacerate-fringed  stipules.     Flowers  ses- 
sile in  small  axillary  1  to  3-flowered  clusters.     Calyx  tube  14  to  Vs  as  long  as 
the  lobes,  the  5  lobes  membranous  with  a  central  lanceolate  green  spot.     Sta- 
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mens  10,  5  fertile,  tlie  5  lanceolate  staininodes  petaloid.  eac-h  beariiio-  at  base 
a  circular  red  scale.  Style  long  but  not  exserted.  3-eleft.  Fruit  unfaiown  — 
(Herbae  perennes  caulibus  ere.-tis  et  foliis  linearis.  Folia  caulinia  e  paribus 
aequahbus  Caudex  brevis  lignosus,  squamis  membranaceis  et  stipulis  mem- 
branacei.s  ftnibriatis  dense  confertis.  Flores  sessiles  cymis  parvis  axillaribu.s  1 
ad  d-floribus.  (alycis  lobi  niembranacei  macula  media  virida  lanceolata  tube 
herbaeeo  ter  vel  quater  longiores.  Stamina  10,  altera  5  filamentis  antheriferis 
altera  o  filamenti.s  infertilibus  petaloideis  laneeolatis  quibusque  ad  basin  squa- 
mis rotundis  rubris  instruetis.  Stylus  longus.  apice  breviter  trifidus  non 
exsertus.  Fructus  ignotus.)— Species  1.  (Greek  eremos,  desert,  and  litlios  'rock 
the  plants  growing  in  rocky  places  in  the  desert.) 

1.  E.  rixfordli  Jepson  n. 
'■onib.  (Figs.  99b  and  100.) 
Stems  several,  branching, 
strict,  3  to  5  inches  high; 
leaves  2  to  4  lines  long ;  calyx 
IY2  lines  long,  the  stami- 
nodes  as  long  as  the  calyx- 
lobes. 

Eoeky  places.  4.500  to  6000 
feet,  Inyo  Co.,  eastward  into 
southern  Nevada. 

Loes. — O  wens  Vallpy ;  Ash 
Mdws.,  Nev.,  Purpus  ()032;  Pal- 
metto  Range,    Nev.,    Purpus   584.'?. 

Refs. — Eremouthi,\  rixpordii 
.Tepson.  Achijronychia  ri.vforcUi 
Brandegee,  Zoe,  1:  230  (1890), 
type  loc.  Owens  Valley,  G.  P.  Mx- 
forih 

14.     SCLERANTHUS   L. 

Kx.VWKI,. 

Indifferent  annuals  with 
Nul)ulate  leaves  and  no  stip- 
ules. Flowers  small,  green- 
ish, clustered.  Petals  none. 
Calyx  deeply  5-lobed,  the 
cup-like  tube  indurated  and 
enclosing  the  utricle.  Sta- 
mens 10  or  5.  Ovary  1- 
ovuled.  Styles  2,  distinct. — 
Species  10,  in  all  Old  World 
lands.  (Greek  scleros,  hard, 
and  anthos,  flower,  referring 
to  the  hardened  ealyx-tube.) 

1.  S.  annuus  L.  German 
Knotgrass.  Stems  much 
branched,  spreading,  2  to  3 
inches  long;  flowers  1  to  IV^ 
lines  long,  sessile  in  the  forks; 
margined. 

Neighliorhood  of  Placerville,  K.  Brandegre.     Introduced  from  Eurojie. 

Ref.— ScLEBANTiius  ANNUUS  L.  Sp.  PI.  406   (1753),  type  European. 


Fig.  100.    Kremolithia  rixfordu  Jepson;  plant,  x  1. 
calyx  11  o  lines  long,  its  lobes  narrow!  v  scarious- 
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15.     VACCARIA  Medic. 

Glabrous  glaucous  annual  with  sessile  leaves  and  showy  red  flowers  in  a 
broad  loose  flat-topped  corymb.  Calyx  synsepalous,  ovate,  with  5  prominent 
angles.  Petals  5,  clawed,  not  appendaged.  Stamens  10.  Styles  2.  Ovary  1- 
celled  but  with  rudimentary  partitions  at  base.  Capsule  ovate,  dehiscent  at 
apex  by  4  short  teeth. — Species  3,  Europe,  Asia.  (Latin  vacca,  cow,  some  spe- 
cies iTsedfor  fodder.) 

1.  V.  vulgaris  Host.  Cow-iierb.  Strictly  erect,  diehotomously  branching 
above,  2  to  3  feet  high ;  leaves  ovate  or  the  upper  lanceolate,  3  to  4  inches  long 
with  cordate-clasping  base;  flowers  7  to  9  lines  long;  petals  red,  the  blade 
obeordate  and  claw  linear. 

Grain-field  weed  naturalized  from  Europe.  Occurring  rather  widely  in  Cali- 
fornia but  apparently  not  yet  common. 

Loes. — Dulzura,  I.  Bagcnhxiclv,  circa  1898;  Berkeley,  Chrsnut  in  1S9S;  Sonoma  (ace.  E. 
Kuhii  in  1914);  College  City,  Colusa  Co.,  Alice  King' in  1906;  Plumas  Co.,  Flatt  in  1891; 
Lundv,  Mono  Co.,  Maud  Minthorn. 

Re'fs.— Vaccaria  vulgakis  Host,  Fl.  Austr.  1:  518  (1827);  Jepson,  Fl.  W.  Mid.  Cal.  164 
(1901).     Sai>onaria  vaccaria  L.  Sp.  PI.  409  (1753),  type  European. 

16.     SAPONARIA  L.     So.vpwort. 

Ours  a  stout  perennial.  Flowers  white,  in  corymbed  clusters.  Calyx  cylin- 
drie.  Petals  with  a  crest  of  2  subulate  teeth.  (Otherwise  similar  to  Vaccaria. 
— Species  about  20,  northern  hemisphere  of  the  Old  World.  (Latin  sapo,  soap, 
the  mucilaginous  .iuiee  with  saponaceous  qualities.) 

1.  S.  officinalis  L.  Bouncing  Bet.  Erect,  2  to  3  feet  high,  glabrous; 
leaves  ovate,  acute,  3  to  4  inches  long;  blade  of  petals  cuneate-obovate,  notched 
at  apex,  6  to  7  lines  long. 

Garden  plant,  native  of  Europe,  spontaneous  on  sandbars  of  the  Sacramento 
River  below  Delta,  Jepson  6183. 

Kefs. — Saponaria  officixalis  L.  Sp.  PI.  408  (1753),  type  European;  Miiller,  Fl.  Dan.  4: 
543  (1S27). 

17.     VELEZIA  Loefl. 

Annuals  with  tough  dichotomous  stems  and  sparse  foliage.  Flowers  pink, 
solitary  in  the  axils  of  the  subulate  leaves,  or  in  clusters  of  2  or  3,  divaricately 
divergent  from  the  stem,  borne  on  short  peduncles  or  sessile.  Cal.vx  slender, 
elongated-cylindric,  15-ribbed.  sharply  5-toothed.  Petals  small,  with  minute 
filiform  crests,  the  blade  in  ours  notched.  Stamens  5.  Styles  2.  Capsule 
slender,  terete,  4-valved  at  the  summit. — Species  4,  Mediterranean  region. 
(Cristobal  Velez,  friend  of  Loefling.) 

1.  V.  rigida  L.  Stems  slender,  trailing.  4  to  8  inches  long,  in  age  readily 
breaking  up  at  the  joints;  herbage  glandular-puberulent ;  leaves  subulate, 
2  to  6  lines  long;  blade  of  petals  1  line  long;  capsule  sheathed  by  the 
calyx.  6  to  7  lines  long;  seeds  laterall.v  meniscoid. 

Introduced  from  the  Mediterranean  region   and  locally  established. 

Loes. — La  Grange,  Sierra  Nevada  foothills,  Jepson  in  1S96;  Hupa  Vallev,  Humboldt  Co., 
Jepson  2120  in  1902. 

Eef. — Velezia  riuida  L.  Sp.  PI.  332   (1753),  type  from  s.  Europe. 

18.  SILENE  L.  Catch-fly.  Campion. 
Annual  or  perennial  herbs,  more  or  less  viscid  and  mostly  large-flowered. 
Calyx  tubular  or  inflated,  5-toothed.  Petals  5,  with  long  claws;  .iunction  of 
the  claw  and  blade  commonly  furnished  with  2  scales ;  blades  spreading,  entire, 
or  more  commonly  cleft  or  laeiniate.  Stamens  10.  Styles  3,  rarely  4.  Capsule 
opening  by  3  or  6  teeth  at  apex. — Species  300,  all  continents  except  South 
America  and  Australia.    (Greek  sialon,  saliva,  the  stems  and  other  parts  viscid.) 
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Calyx-ribs  conspicuous,  about  20-nerve(l ;  annual 1.     S.  muUinervia. 

Calyx  lO-nerved,  the  nerves  sometimes  weak  or  obscure. 
Annuals. 

Internodes  not  glandular;  flowers  in  one-sided  racemes ' 2.     S.  (/allica. 

Upper  internodes  with  a  glandular  black  band;  flowers  in  cymes  or  panicles. 

3.      S.   antirrhina. 
Perennials. 

Flowers  large,  mostly  %  to  2  inches  broad  (except  no.  7);  petals  4  to  6-cleft;  stems 
leafy;  mostly  low  altitudes  (except  no.  7). 
Corolla  crimson. 

Plants  2  to  5  feet  high;  corolla  Vo  to  "i  inch  broad 4.     ,S'.  laciniata. 

Plants  mostly  %  to  1  foot  high;  corolla  1  to  lli,  inches  broad 

5.     S.  californica. 
Corolla  white,  yellowish  or  pink ;  plants  mostly  3  to  7  inches  high. 

Herbage  grayish  ;  corolla  much  exserted 6.     S.  hookeri. 

Herbage  dull  or  yellowish  green;  corolla  scarcely  exserted. .  .7.     S.  parishii. 
Flowers  smaller,  mostly  3  to  6  (or  10)  lines  broad. 

Flowers  solitary  in  the  upper  axils  or  terminal,  the  stems  very  leafy  throughout. 
Calyx  broadly  turbinate-campanulate;   flowers  nodding  on  deflexeJ  pedicels; 

petals  4  to  6-cleft 8.     S.  campamilata. 

Calyx  broadly  oblong;  flowers  erect;  petals  notched,  the  lobes  divergent 

9.       S.  menziesii. 
Flowers  mostly  scattered  in  a  naked  panicle  or  rarely  solitary;  stems  mostly  leafy 
at  base   or  on  lower   part. 
Flowers  nodding  or  mostly  so;  stamens  and  style  long-exserted. 

Petals  4-clef t 10.     S.  lemmonii. 

Petals  2-cleft 11.     S.  hridgesii. 

Flowers  erect  or  mainly  so;  stamens  and  style  included  or  little  exserted. 
Mostly  of  middle  altitudes  or  on  the  sea  coast. 

Calyx  eampanulate,  cleft  to  the  middle  or  nearly,  about  lo   as  long 
as  the  corolla;  petals  4-toothed;  scales  none.  .12.     S.  aptera. 
Calyx  toothed  at  summit,  its  teeth   relatively  short;   scales  present. 
Calyx  narrowly  cylindrie. 

Auricles   none   or   feebly   developed;    scales   long-lanceolate, 
entire. 
Petals  4-cleft;  capsule  long-stiped.  .13.    S.  occidentalis. 

Petals  2-cleft;  capsule  sessile 14.     S.  pectinata. 

Auricles  present;  scales  various;  capsule  stiped. 
Petals  4-cleft;   scales  laciniate  or  fimbriate. 

Ovary  with  minute  valvular  cap;   claws  glabrous; 

leaves  mostly  2  to  6  lines  broad 

15.     S.  montann. 

Ovary   with   conspicuous   valvular   cap    %   as   long 

as     the     ovary ;      claws     woolly ;      leaves 

mostly   V2    to   1   line   broad 

16.      S.    bernardina. 
Petals  2-cleft;   scales  entire  or  toothed,  not  fimbriate; 

claws    woolly 17.     S.    verecuiida. 

Calyx    oblong-campanulate ;     petals    unequally    4-cleft ;     claws 
glabrous;   sea  coast IS.     S.  grandis. 

High   montane,   mostly   above   timber   line;    calyx   broadly   cylindrie   or 

oblong-campanulate. 

Stems  from  a  loosely  branched  crown 19.     S.  douglasii. 

Stems  caespitose. 

Ijeavi's  2  to  3  I'nes  broad 20.     S.  grai/i. 

Leaves  mostly  1  line  broad 21.     .S".   watsonii. 

1.  S.  multinervia  Wats.  Annual;  stems  erect,  simple  or  braiiehiiis  from 
the  liase.  7  to  Iti  inelies  high;  herbage  pubescent  throughout,  viscid-ghimlu- 
lar  above;  leaves  linear  to  lanceolate,  1  to  2  inches  long;  flowers  short-pedieeled 
in  close  terminal  clusters  on  the  unequal  branches  of  the  cymosely  forked 
inflorescence,  or  on  mostly  long  (3  to  15  lines)  pedicels  in  the  forks;  calyx 
ovate,  broadly  so  in  fruit,  3  to  4  lines  long,  about  20-ribbed.  the  ribs  strong 
and   e<iually  prominent :    pi-tid   l)la(les  small,    pink,   ^-i-lcff   with    obtuse   lol)es, 
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without  crests,  not  exeeediDg  the  subulate  spreading  ealyx-teeth  or  very 
little;  claws  without  auricles;  capsule  nearly  sessile,  ovate. 

Coast  region.  Jlarin  Co.  south  to  Southern  California. 

Locs. — Mt.  Tamalpais,  Uichener  4'  Bioletti ;  Pt.  Sur,  T.  Brandcgce ;  Santa  Inez  ilts.,  T. 
Brandegee ;  Ojai  Valley,  F.  JV.  Hubby ;  Santa  Cruz  Isl.,  T.  Brandegee;  Kamona,  Puriius;  Santa 
Catalina  and  Santa  Cruz  islands  (Zoe,  1:   133). 

Refs. — SiLENE  MULTIXERVI.4.  Wats.  Proc.  Am.  Acad.  25:  126  (1S90),  type  spms.  from 
Januil,  San  Diego  Co.,  Orcutt.  and  Santa  Cruz  Isl..  Brandegee ;  Brandegee,  Zoe,  2:  121  (1S91)  ; 
Jepson,  Fl.  W.  Mid.  C'al.  164  (1901).  S.  coiioidea  Brandegee,  Proc.  Cal.  Acad.  ser.  2,  1:  202 
(ISSS)  ;   Zoe,  1:   113   (1890);   not  L. 

2.  S.  gallica  L.  AVindiull  Pixk.  Erect,  simple  to  freely  branched,  10  to 
15  inelics  liigh,  hir.sute  or  hispidulous  with  spreading  hairs;  leaves  spatulate- 
obovate.  1  to  lii  inches  long;  Howers  in  a  mostly  1-sided  raceme  on  very 
short  (1  to  2  lines  long)  pedicels;  corolla  white  or  flesh-color,  3  to  4i/^  lines 
broad;  petal  blades  obovate  and  entire,  the  scales  small;  ovary  almost  com- 
pletely 3-celled. 

Naturalized  from  Europe ;  everywhere  in  fields  and  along  roadsides,  the 
only  common  pink.  Apr.-IMay.  The  petals  are  commonly  twisted  one-fourth 
round  or  nearly  so,  thus  resembling  the  fans  of  a  turbine  windmill.  Flowers 
not  withering  early  in  the  morning. 

Eefs. — SiLENE  G.\LLK'A  L.  Sp.  PI.  417  (1753),  type  from  France;  Jepson,  Fl.  W.  Mid.  Cal. 
165  (1901).    S.  aiigViea  L.  Sp.  PI.  416  (1753). 

S.  DicHOTOMA  Elirh.  Beit.  7:  143  (1792).  Tall,  pubescent;  lea%-es  lanceolate  or  oblaneeolate, 
acute;  flowering  stems  forking,  one  flower  in  each  fork,  the  others  racemose;  corolla  pure  white, 
vespertine,  6  to  8  lines  broad;  petal  blades  bifid. — European  plant  once  adventive  at  Berkeley 
(Fl.  Fr.  116)  but  not  collected  in  recent  years. 

3.  S.  antirrhina  L.  Sleepy  Catchfly'.  Stems  erect,  slender,  sparingly 
branched,  1  to  il^  feet  high;  herbage  minutely  puberulent  below,  mainly 
glalirous  above,  the  upper  interuodes  with  a  black  glandular  liand  at  the 
middle;  leaves  obloug-lanceolate  or  linear,  1  to  2  inches  long;  inflorescence 
paniculate;  pedicels  3  to  6  lines  long,  tiliform ;  flowers  small;  petals  pink  or 
red,  emarginate,  the  blade  1  line  long;  crests  minute:  capsule  ovoid,  3  lines 
long. 

Sandy  soil.     Throughout  California,  but  nowhere  common. 

Locs. — Bakersfield,  Dori/  1863;  Y^osemite,  ace.  Ball;  McCowin's  Bridge,  Calaveras  Co., 
Blasdale ;  Egg  Lake,  Modoc  Co.,  M.  S.  Baler ;  Sisson,  Jepson ;  Buck  Mt.,  Humboldt  Co., 
Tracy  2801;  Elk  Mt.,  Lake  Co.,  Jepson;  Scotts  Y'alley,  Lake  Co.,  Tracy  1732;  St.  Helena, 
Jepson;  Redwood  Caiion,  Marin  Co.,  Michener  4'  Bioletti;  Clayton,  Chesnut  4'  Drew;  Big  Sur 
River,  Davy  7442;  Arroyo  Grande,  Alice  King;  Palm  Caiion,  San  .Jacinto  Mts.,  Jepson  1367: 
Witch  Creek,  Alderson ;  San  Diego,  Orciitt ;  Santa  Catalina,  Santa  Cruz  and  San  Miguel 
islands  (Zoe,  1:  133). 

Refs. — SiLENE  ANTIRRHIN.4  L.  Sp.  PI.  419  (1753),  tvpe  spms.  from  A'a.  and  Carolina;  Jep- 
son, Fl.  W.  Mid.  Cal.  165  (1901). 

4.  S.  laciniata  Cav.  Stems  branching  from  the  base,  stiffly  erect  or  climb- 
ing amongst  bushes,  knotty  below.  2  to  5  feet  high;  herbage  finely  scabrous- 
puberulent  and  a  little  glandular;  leaves  elongated  and  narrowly  lanceolate, 
or  linear-lanceolate,  and  acute,  sometimes  varying  to  obovate,  2  to  6  inches, 
long,  narrowed  to  a  sessile  base ;  flowers  terminal  on  the  branches  of  a  naked 
panicle,  sometimes  in  clusters,  crimson,  i/o  to  %  (or  1)  inch  broad;  calyx 
cylindric,  8  to  !)  lines  long,  its  obtuse  teeth  1  line  long;  petals  narrow,  deeply 
4-cleft  into  lanceolate  divisions;  crests  erect,  denticulate;  capsule  oblong, 
usually  exserted  at  maturity. 

Southern  California  from  the  coast  inland  to  the  San  Jacinto  Range,  ascend- 
ing in  the  chaparral  to  3.500  and  5300  feet;  north  along  the  coast  to  San  Luis 
Obispo,  ilonterey,  and  Santa  Cruz  cos.    In  tlie  Santa  Cruz  region  it  apparently 
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South  into   IMexico   and 


Fig. 


101. 
Dur.  ; 


SiLEXE    CALIFORXICA 
flower,  X  1%. 


overlaps  the  southerly  extension   of  S.   ealiforniea. 
east  to  New  Mexico. 

Locs. — San  Diego.  T.  Bmiidegee;  Augustine's  Eancli,  Palomar,  Jepson  1.548;  Mt.  San 
Jacinto,  Geo.  F.  Seinhardt ;  San  Bernardino  foothills,  Parish;  Santa  Monica  Mts.,  Barber; 
Santa  Cruz  Isl.,  Frida  Sexauer;  Ojai  Valley,  F.  W.  Hubby;  Arroyo  Grande,  Alice  King; 
Santa  Cruz  Co.   (ace.  Anderson,  Xat.  Hist.  Santa  Cruz,  36). 

Refs. — SiLENE  LACixiATA  Car.  Ic.  6:  44,  t.  .564  (ISOl),  type  loc.  Mexico;  Lindl.  Bot.  Reg. 
t.  1444  (1831).  S.  siimdans  Greene,  Pitt.  1:  63  (1887),  type  spms.  from  Santa  Cruz  and  Sau 
Miguel  islands;   (cf.  Zoe,  1:  133). 

5.  S.  ealiforniea  Dur.  Ixdiax  Pixk.  (Fig. 
101.)  Stems  1  or  several  from  a  stout  taproot, 
erect  or  half-erect,  very  leafy,  i^  to  1  foot  high 
or  reclining  amongst  bushes  and  up  to  3%  feet 
high ;  herbage  puberulent  and  more  or  less 
glaiulular;  leaves  elliptic-ovate  or  ovate  to 
(•blanceolate.  more  or  less  abruptly  actuninate, 
1  to  3V2  inches  long;  pedicels  lo  to  li->  incites 
long;  calyx  oblong,  soon  turbinate-  or  obovate- 
distended,  7  to  11  lines  long,  its  teeth  lance- 
olate; corolla  crimson,  1  to  I14  inches  broad; 
petals  deeply  4-cleft,  the  middle  segments  the 
longer,  all  the  segments  toothed,  or  the  lateral 
entire  or  rarely  all  entire ;  scales  2  to  -i,  con- 
spicuous, incurved ;  capsule  obovoid.  6  to  8 
lines  long,  not  exceeding  the  broad  calyx; 
seeds  regularly  papillate,  the  papillae  with  a  depression  in  the  center. 

Open  woods  of  caflons:  Sierra  Nevada;  Tehachapi  Range:  Coast  Ranges 
from  Del  Norte  Co.  at  least  as  far  south  as  Santa  Clara  and  Santa  Cruz  cos. 
Our  most  widely  distributed  native  species  in  central  and  northern  California. 
Extends  into  the  corner  of  southwestern  Oregon.    June. 

Locs. — Red  Hill,  Del  Norte  Co..  Jepson  2904;  Tehama  Co.,  Jepson;  Redwood  Creek.  Hum- 
boldt Co.,  Jepson  1962;  Cahto,  Mendocino  Co.,  Jepson;  Comptehe,  Harriet  lVidl:er  387;  Mt. 
Konocti,  Jepson;  Cache  Creek  Canon,  C.  F.  Baker  2978;  Howell  Mt.,  Traey  2208;  Berkeley 
Hills,  Davy;  Lake  Pilarcitos,  Davy  1158;  Loma  Prieta,  Davy  272.  Sierra  Nevada,  2000  to 
.5000  feet:  Morley's  Sta..  Shasta  Co..  M.  S.  Baler;  Spanish  Peak,  Plumas  Co.,  E.  M.  Austin; 
Blue  Canon,  Harriet  Walker  1253;  Middle  Tule  River,  Jepson  4863;  San  Emigdio  Canon,  Davy 
2067. 

Refs. — SiLEXE  c.iLiFORXiCA  Dur.  Jour.  Acad.  Phil.  ser.  2,  3:  83  (1855),  type  loc.  Deer 
Creek,  Nevada  City,  Pratten ;  Jepson,  Fl.  AV.  Mid.  Cal.  165  (1901).  Var.  siibcorduta  Rob. 
Leaves  guborbicular,  shortlv  acuminate,  the  subcordate  base  sessile. — Blue  Caiion  (aee.  Svn. 
Fl.  1':  218). 

6.  S.  hookeri  Nutt.  Stems  several.  3  to  5  inches  high,  erect  or  decumbent, 
arising  from  slender  rootstocks  derived  from  the  crown  of  a  perennial  tap- 
root ;  herbage  grayish  pubescent  or  glabrate ;  leaves  obovate  to  oblanceolate, 
attenuate  at  base,  acute  at  apex,  1  to  2  inches  long ;  flowers  few.  solitary  in 
the  upper  axils,  or  often  only  a  single  terminal  one;  calyx  at  fir.st  clavate- 
tubular.  8  to  10  lines  long.  l^-.  to  2  lines  broad,  its  lanceolate  teeth  14  as  long 
as  the  tube:  calyx  in  age  strongly  turbinate,  becoming  4  lines  broad;  corolla 
white  or  pink,  1  to  2  inches  broad ;  petals  deeply  slashed  into  4  laciniate  or 
linear  entire  or  cleft  lobes;  crests  conspicuous,  only  the  very  tips  free,  entire 
or  notched ;  cap.sule  globose-ovate. 

Open  woodlands.    ^lendocino  Co.  north  to  western  Oregon.    ]\Iay-June. 

Locs. — Willits.  Davy  5096;  Cahto,  Jepson  1853;  Long  Vallev.  Mendocino  Co.,  Bolander 
4696;  Graham's,  Humboldt  Co..  Blasdale;  Klamath  River.  Humboldt  Co.,  Chandler  1.539. 
Myrtle  Creek,  Ore.,  Patsy  Ann  Wiley. 
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Refs.— SiLENE  HOOKER!  Nutt.;  T.  &  G.  Fl.  1:  193  (1838),  type  loc.  woods  of  the  Willamette, 
Ore.,  Gardiner:  Hook,  f.,  Bot.  Mag.  t.  6051  (1873). 

7.  S.  parishii  Wats.  Stems  several  from  the  slender  hraiu-hing  crown  of 
a  fleshy  taproot,  4  to  7  or  10  inches  high ;  herbage  including  the  calyx  densely 
pubescent ;  leaves  narrowly  or  sometimes  broadly  lanceolate  to  oblaneeolate, 
acuminate,  %  to  li/4  inches  long;  flowers  in  terminal  1  to  4-flowered  clusters; 
calyx  yellowish,  broadly  cylindric.  8  to  11  lines  long,  the  lanceolate  teeth 
2  to  3  lines  long;  corolla  white  or  lemon-yellow,  little  exserted  from  the  calyx, 
about  5  to  7  lines  broad,  the  blades  of  the  petals  cut  nearly  to  base  into  about  4 
narrowly  lanceolate  or  subulate  segments,  with  a  supplementary  tooth  on  each 
side'  at  base ;  seeds  with  a  double  marginal  crest  of  flattened  tubercules. 

Among  rocks  or  in  loose  granitic  soil  in  pine  forest :  San  Bernardino  and 
San  Jacinto  mountains.  8000  to  11.000  feet. 

Locs. — Near  Mt.  San  Gorgonio,  Blasdale :  Santa  Ana  Canon,  San  Bernardino  Mts.,  EM 
7680;  Tauquitz,  Mt.  San  Jaeinto,  Jcpson  2303;  Santa  Rosa  Peak,  Jepson  4'  Hall. 

Eefs. — SiLEXE  PABiSHii  Wats.  Proc.  Am.  Acad.  17:  366  (1882),  type  loe.  San  Bernardino 
Mts.,  S.  B.  <t  jr.  F.  Parish;  Merritt,  Erythea,  4:   147   (1896). 

8.  S.  campanulata  "Wats.  Stems  erect,  leafy,  many  from  the  thick  crown 
of  a  perennial  taproot,  9  to  11  inches  high;  herbage  green,  finely  glandular- 
puberulent  to  glabrous ;  leaves  oblaneeolate  to  ovate,  acute  to  acuminate, 
sessile,  %  to  1  inch  long;  flowers  racemose,  on  deflexed  pedicels  3  to  4  lines 
long;  calyx  broadly  eampanulate,  4  to  6  lines  long,  its  broad  rounded  teeth 
%  to  1/2  as  long  as  the  tube ;  petals  greenish  white  or  flesh-tinted.  4  to  6-cleft 
into  linear  lobes,  the  lobes  2-cleft  at  apex ;  auricles  broad ;  scales  well  developed, 
several  cleft  and  toothed. 

North  Coast  Ranges  from  ndrthern  ^Mendocino  to  Humboldt  Co.  North  to 
southern  Oregon. 

Locs. — In  the  matter  of  leaf  breadth,  the  typical  form  of  the  species  exhibits  rather  nar- 
row or  lanceolate  leaves,  while  the  var.  greenei  Wats,  has  ovate  leaves.  Since  narrow  and 
broad  leaves  may,  however,  occur  in  one  set  of  individuals,  leaf  breadth  is  evidently  not  of 
varietal  importance.  Both  narrow  and  broad  leaf  forms,  moreover,  are  represented  by  glandu- 
lar-puberuleut  and  by  glabrous  individuals.  On  the  other  hand  the  species  is  not  to  be  re- 
garded as  strictly  monotypic.  ami  the  specimens  before  us  may  be  more  consistently  segregated 
in  the  following  way.  Typical:  Finely  glandularpuberulent.  leaves  varying  in  breadth  from 
oblaneeolate  to  ovate. — Red  Mt.,  Bolander  6.517;  Mad  River,  Humboldt  Co.,  Blasdale;  Cudahay 
Valley,  w.  Siskiyou,  Jepson  2855;  Humbug  road,  Siskiyou,  Butler  772.  Var.  greenei  Wats. 
Finely  and  often  rather  densely  pubescent  to  glabrous,  but  not  at  all  or  scarcely  glandular. — 
Highland  Mine,  Butler  962  (finely  pubescent,  leaves  ovate)  ;  Shaekleford  Canon,  Chandler  1715 
(glabrous,  leaves  lanceolate)  ;  Log  Lake,  w.  Siskiyou,  Butler  59  (glabrous,  leaves  ovate).  Var. 
petrophila  Jepson  n.  var.  Stems  and  leaves  puberulent,  not  glandular,  glaucous;  leaves  ovate; 
petals  pale  yellow. —  (C'aules  foliaque  puberulenta  glauea,  non  glandulosa;  folia  ovata;  petala 
flava.) — Rocky  ridge  near  Salmon  Summit,  Jepsoit  2076a. 

Eefs. — SiLEXE  CAMPANUL.\TA  Wats.  Proc.  Am.  Acad.  10:  341  (1875),  type  loe.  Red  Mt., 
n.  Mendocino,  Bolander  6517,  Kellogg.  Var.  greenei  Wats,  in  Rob.  Proc.  Am.  Acad.  28: 
137  (1893),  type  spnis.  from  Yreka,  Cal.,  and  s.  Ore.  Var.  orbiculata  Rob.  in  Gray,  Syn.,  Fl. 
1":  219  (1897),  type  loc.  Hettenchow,  Trinity  Co.,  BlanVinship.  Leaves  roundish,  shortly 
acuminate,   lA   inch   broad;    herbage   tomentulose. — Ex.   char. 

9.  S.  menziesii  Hook.  Stems  slender,  erect,  very  leafy,  3  to  11  inches 
higli,  arising  from  slender  branching  rootstoeks  derived  from  a  perennial 
root ;  herbage  puberulent ;  leaves  obovate  to  oblaneeolate.  tapering  to  base, 
acute  or  short-acuminate  at  apex,  i/o  to  11^  inches  long;  flowers  few  in  the 
axils  of  the  reduced  upper  leaves,  on  pedicels  4  to  6  (or  15)  lines  long;  calyx 
oblong,  2  to  3  lines  long;  corolla  3  to  4  lines  broad;  petals  narrowly  fan- 
shaped,  deeply  and  broadly  notched,  with  or  without  small  lateral  teeth; 
claws  without  crests  or  with  small  ones. 
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Sierra  Nevada,  3000  to  9000  feet,  south  to  the  San  Bernardino  ilts.,  north 
to  Modoc  Co.,  thence  west  to  Humboldt  Co.  Far  north  to  British  America,  east 
to  Missouri.     Strongly  resembling  Arenaria  maerophylla. 

Locs.' — H_yampum,  Humboldt  Co.,  Chesiiut  #  Drew;  MeCloiul  River  near  Bartles,  M.  S. 
Baler;  Sugarloaf  Hill,  Modoc  Co.,  B.  M.  Austin;  Lassen  Creek,  B.  M.  Amtin ;  Tuolumne 
Soda  Springs,  Chcsnut  <S-  Brew;  upper  San  Joaquin,  Madera  Co.,  CongcJon;  Bubbs  Creek, 
Jepson  799;  Junction  Mdw.,  Kern  River,  Jepsoii  5018:  Bear  Vallev,  San  Bernardino  Mts., 
Ball. 

Eef. — SiLENE  MENZIESII  Hook.  Fl.  Bor.  Am.  1:  90,  t.  30  (1830),  type  spms.  from  North- 
west America. 

10.  S.  lemmonii  Wats.  (Fig.  102a.)  Stems  slender,  erect,  very  leafy  at 
base,  8  to  1-1  inches  high,  arising  from  the  slender  branched  rootstoi-ks  crown- 
ing a  deep-seated  taproot;  herbage  puberulent  and  somewhat  glandular;  basal 
leaves  narrowly  obovate.  acute,  narrowed  at  base,  %  to  I14  inches  long ;  stem 
leaves  similar  or  linear  or  lanceolate,  the  upper  remote  and  much  reduced; 
flowers  nodding,  in  a  narrow  few-flowered  panicle;  calyx  3  to  314  lines  long, 
oblong  (soon  turbinate-distended  by  the  ovoid  capsule),  scarious,  with  10 
green  nerves,  the  alternate  ones  ending  in  the  short  rounded  teeth ;  corolla  dull 
or  pale  yellowish  white,  4  to  6  lines  broad;  blade  of  petals  4-cleft  into  linear- 
subulate  segments,  the  segments  entire  or  rarely  lobed;  scales  entire  or  2- 
toothed.  erect;  auricles  broad,  rounded;  claws  woolly-pubescent;  stamens  long- 
exserted,  twice  as  long  as  the  corolla. 

Open  pine  forest,  4000  to  6500  feet.  Sierra  Nevada.  The  most  common 
species  in  the  coniferous  belt. 

Biol.  Note. — The  flowers  open  in  the  evening,  the  petal  blades  stiffly  spreading,  at  first 
reflesed,  later  rotate;  during  the  next  morning  the  segments  coil  inwards  from  the  tip, 
remain  closely  coiled  all  day  and  do  not,  so  far  as  we  have  observed,  uncoil  again.  The  stamens 
are  physiologically  in  2  sets  of  5  each:  the  first  set  becomes  long-exserted,  the  second  set 
meanwhile  remaining  coiled  at  mouth  of  calyx  tube;  when  the  first  5  relax,  the  second  5 
elongate ;  the  flowers  at"  protandrous  and  the  very  long  styles  follow  the  second  set  of  sta- 
mens or  overlap  them  somewhat  during  the  latter  part  of  tlieir  period  of  anthesis.  The  pro- 
cedure in  this  species  probably  does  not  differ  essentially  in  the  related  species. 

Locs. — Sierra  Nevada:  Egg  Lake,  Modoc  Co.,  if.  S.  Baler;  ne.  Shasta  Co.,  Hall  if-  Bab- 
coeli  4126;  Lassen  Peak,  Jepson  4090;  Mt.  Harkness,  Plumas  Co.,  Jepson  4122;  Blue  Caiion, 
Placer  Co.,  Harriet  A.  Walker  1233;  Fallen  Leaf  Lake,  M.  S.  Baler;  Yosemite  Valley,  Jepson 
4260;  Little  Yosemite,  Jepson  3162;  Chilnualna  Creek,  Mariposa  Co.,  Coneidon  ;  Hazel  Green 
to  Big  ileadows,  Jepson;  Pine  Ridge,  Fresno  Co.,  Ball  cf-  Chandler  70;  Round  Mdw.,  Giant 
Forest,  Jepson  706.  North  Coast  Ranges:  Sisson,  Jepson;  Dyer's  Ranch  to  Hawkins  Bar, 
Trinity  Co.,  Jepson  1990;  Snow  Mt.,  T.  Brandegee.  Southern  California:  Mt.  Wilson,  Geo. 
B.  Grant;  Job's  Peak,  San  Bernardino  Mts.,  Parish  2336;  Seven  Oaks,  Parish  3729;  Cuyamaca 
Mt.,  T.  Brandegee. 

Refs. — SiLENE  LEMMOxn  Wats.  Proc.  Am.  Acad.  10:  342  (1S75),  type  loc.  Sierra  Co., 
Lemmon.  S.  palmeri  Wats.  1.  c.  11:  124  (1876),  type  loc.  (.'uyamaea  Mts.,  Palmer.  S.  longi- 
sti/lis  Engelm.;  Wats.  1.  e.  22:  469  (1887),  type  spms.  from  Scott  Mts.,  Cal.,  Engelmann.  and 
Ashland  Butte,  Ore.,  Henderson.  S.  deflexa  Eastw.  Bot.  Gaz.  41:  284  (1906),  type  loc.  "above 
the  lakes,"  Canon  Creek,  Trinity  Co.,  Vernon  Bailey. 

11.  S.  bridgesii  Rohrb.  Stems  1  to  4  from  the  crown  of  a  taproot,  leafy, 
11/4  to  21/0  feet  high;  herbage  glandular-puberulent ;  leaves  sessile,  lanceolate 
to  oblanceolate.  acute  or  acuminate,  sometimes  varying  to  oblong-lanceolate, 
1  to  21/0  inches  long;  flowers  nodding,  verticillately  racemose  or  in  a  narrow 
loose  panicle  with  spreading  branches;  calyx  nearly  cylindric,  soon  clavate 
or  obovate  in  fruit,  3  to  5  lines  long,  the  teeth  acute  or  lanceolate.  1,4  to  i/^ 
as  long  as  the  tube;  corolla  white  or  purplish.  5  to  cS  lines  broad;  petal  l)lades 
2-cleft  into  linear  segments;  crests  lanceolate;  stamens  and  style  long  exscrted; 
capsule  ovate-globose. 

Central  and  southern  Sierra  Nevada,  4000  to  8700  feet. 
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Loes. — Near  Jackson,  Eanxcn  525;  Eosasco 's,  Tuolumne  Co.,  Chesmit  Sr  Drew;  Yoseniite 
Valley,  Bioletti;  Snow  Creek,  Mariposa  Co.,  Congdon ;  Sequoia  Mills  (now  Millwood),  T. 
Brandegee;  Old  Colony  Mill,  Sequoia  Park,  Jepson  629;  North  Middle  Tule  River,  Purpns 
5596. 

Refs. — SiLENE  BBiDGESii  Eohrb.  App.  Ind.  Sem.  Berol.  1867,  5,  type  from  "California, 
Bridges";  Monog.  Gatt.  Silene,  204  (1868).  S.  iiwompta  Gray,  Proc.  Am.  Acad.  7:  330 
(1868),  type  spms.  from  Mt.  Bullion  and  Yosemite,  Bolander. 


Fig.  102.  o.  Silene  lemmokii  Wats.,  flower,   b.  Silene  occidentalis  Wats.,  flower. 
(',  Silene  .^pter.a.  Greene,  flower.     Drawn  from  dried  specimens,    x  2. 


12.  S.  aptera  Greene.  (Fig.  102c.)  Stem.s  very  slender,  erect,  9  to  14 
inches  high,  cue  or  several  from  the  condensed  crown  of  a  taproot,  the  leaves 
chiefly  basal,  the  stems  with  mostly  a  single  pair  at  or  near  the  middle;  herbage 
minutely  pubescent;  leaves  linear  or  linear-subulate,  IV2  to  31,4  inches  long, 
1/^  to  114  lines  wide ;  stems  1-tlowered,  or  few-flowered  and  loosely  cymose ; 
calyx  eampanulate,  31^4  to  4V2  lines  long,  cleft  to  the  middle  or  below  into 
lanceolate  acute  scarious-nijargined  lobes;  corolla  nearly  twice  as  long  as  the 
calyx,  5  to  7  lines  broad ;  petal  blades  shallowly  4-notched  or  -lobed.  the  broad 
claws  hairy-tomentulose ;  scales  and  auricles  none;  capsule  oblong,  exceeding 
the  calyx. 

Hockett  Meadows,  Tulare  Co..  8500  to  9000  feet.  A  distinct  species  with 
ampler  characters  than  hitherto  indicated. 

Eef. — Silene  apteba  Greene,  Leaflets,  1:  75  (1901),  tvpe  loc.  Hockett  Meadows,  Cidbert- 
son,  July  16,  1904. 

13.  S.  occidentalis  AVats.  (Fig.  102b.)  Stems  erect,  13  to  19  inches  high, 
1  to  4  from  the  crown  of  a  stout  taproot;  herbage  viscid-glandular;  basal 
and  lower  leaves  narrowly  obovate  or  oblanceolate,  acute,  narrowed  gradually 
at  base  into  a  long  slender  margined  petiole,  2  to  41/^  inches  long,  the  upper 
linear  or  lanceolate,  acuminate,  1  to  2  inches  long;  flowers  terminal  on  the 
forks  of  a  loosely  branched  panicle ;  calyx  narrowly  tubular  or  soon  slightly 
distended  above  the  middle,  6  to  9  lines  long,  its  teeth  obtuse;  corolla  purple 
or  dull  wliite,  6  to  10  lines  broad;  petal  blades  cuneate,  cleft  half  way  into 
4  or  5  linear  or  lanceolate  segments;  claws  without  teeth  or  aiu-icles;  scales 
linear  or  lanceolate,  nearly  entire;  capsule  oblong-cylindric,  5  to  6  lines  long, 
on  a  stipe  2  lines  long. 
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Northern  Sierra  Nevada,  4400  to  6000  feet,  from  Alpine  Co.  north  to 
Modoc  Co. ;  Tulare  Co.,  southern  Sierra  Nevada.  The  pedicels  of  the  lateral 
flowers  are  mostly  3  to  8  or  12  lines  long,  while  in  S.  pectinata  and  S.  montana 
the  lateral  flowers  are  usually  on  shorter  pedicels  or  often  subsessile. 

Locs. — Upper  Clover  Creek,  Shasta  Co.,  M.  S.  Baker  316:  Silver  Lake,  Modoe  Co.,  M.  S. 
Baler:  Prattville,  T.  Brandegee;  Plumas  Co.,  Piatt;  Cisco,  Hall  8709;  Tallac,  C.  J.  'Fox,  Jr. 

\i\v.  nancta  Jepson  n.  var.  Panicles  loose,  broad,  with  white  flowers; 
blade  of  the  petals  cut  into  2  divergent  lanceolate  lobes,  each  with  one  small 
lateral  tooth;  scales  lanceolate,  very  long,  entire.  (Panicula  laxa  lata;  flores 
albi;  petaloruni  lamina  bitida,  lobis  divergentilius  laterale  1-dentatis;  squamae 
lanceolatae  longissimae  integrae.) — Ilockett  I\Idw.,   Tulare   Co.,  Jepson  4G85. 

Ref. — SiLENE  occiDENTALis  Wats.  Proc.  Am.  Acad.  10:  343  (187.5),  type  loe.  Sierra  Co., 
Leinmoii. 

14.  S.  pectinata  Wats.  (Fig.  103a.)  Stems  erect,  1^  j  to  2^2  feet  high,  1 
or  2  (or  several)  from  the  crown  of  a  stout  taproot,  the  leaves  in  a  coarse 
tuft  at  base  or  the  lower  part  of  the  stem  with  a  few  remote  pairs;  herbage 
very  gummy  or  glandular-pubescent ;  leaves  elliptic-ovate  to  lanceolate,  acute 
or  acuminate,  2  to  314  inches  long;  flowers  erect,  few  in  a  narrow  or  rather 
strict  panicle;  calyx  cylindrie,  soon  turbinate-distended  or  ovoid.  5  to  6  lines 
lontr.  the  tcetli  long-lanceolate,  ^  3  to  i-')  as  long  as  the  tube  and  usually  ex- 


Fig.  103.  o,  SiLENE  PECTINATA  Wats.,  flower.  l>,  SiLEXE  MOXTAXA  Wats.,  longi- 
tudinal median  section  of  a  flower  showing  the  petals,  stamens  and  ovai'y 
raised  on  a  stipe,  c,  SiLEXE  bernakdina  Wats.,  flower;  f?,  petal.  Drawn 
from  dried  specimens,    x  2. 


ceeding  the  mature  capsule;  corolla  deep  red.  G  to  8  (or  9)  lines  broad; 
petal  blades  cuneate,  broadly  notched,  with  rounded  lobes;  scales  lanceolate 
or  subulate,  entire  or  notched;  capsule  ovoid,  sessile  or  nearly  so,  3  to  4 
lines  broad. 

Eastern  slope  of  the  northern  Sierra  Nevada.  2.'>00  to  '4500  feet,  from  Jlono 
Co.  to  Lassen  Co.,  thence  westerly  on  tlii>  interior  plateau  to  northeastern 
Shasta  Co.    Adjacent  Nevada. 

Locs. — Upper  Fall  River  Valley,  Jepson  5762;  Honey  Lake,  T.  Braiuleyec ;  Sierra  Valley, 
Lemmoii;  Sonora  trail,  14  miles  cast  of  simimit.  Brewer  1875.  King's  canon,  Ormsby  Co., 
Nev.,  Baker  1103. 

Refs. — Silexe  pectinata  Wats.  Proc.  Am.  Acad.  10:  344  (1875),  type  spms.  said  to  be 
from  near  Carson  City,  Nev.  (C.  L.  Anderson),  Walkers  Meadows  (Breicer  1857),  and 
Plumas  Co.  (M.  P.  Ames,  Lemnion).  We  have  no  specimens  from  the  western  slope  of  the 
Sierra  Nevada. 
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15.  S.  montana  Wats.  (Fig.  IflSb.)  Stems  sevei-al  to  many,  erect,  9  to 
16  inches  high,  from  the  branching  crown  of  a  taproot ;  herbage  puberulent, 
glandular  above ;  leaves  narrowly  linear-lanceolate  or  -oblanceolate,  1  to  214 
inches  long ;  flowers  in  a  spicate  panicle ;  calyx  eylindric,  soon  clavate-dis- 
tended.  6  to  7  lines  long,  its  short  teeth  very  acute  and  narrowly  scarious- 
margined ;  corolla  greenish  white  to  rose,  4  to  7  lines  broad;  petal  blades 
cut  at  apex  into  4  (or  6)  narrow  segments:  scales  2,  fimbriate  or  toothed; 
auricles  roundish,  commonl.y  denticulate:  filaments  scarcely  exserted;  capsule 
slender-cylindric,  tapering  to  apex,  4  to  5  lines  long,  included,  its  stipe  II/2 
to  2  lines  long. 

Sierra  Nevada  and  desei't  region  ad.ioining  on  the  east,  4000  to  6500  feet; 
inner  North  Coast  Range. 

Locs. — .Janesvilk',  T.  Brandtiiee ;  Lake  Tahoe,  Blasdale ;  Crane  Creek,  Toscmite  Park,  Jepson 
4646;   Mineral  King,  Hall  #  Babcock  5586.     Mt.  Hull,  Lake  Co.,  Hall  9.540. 

Befs. — SiLENE  MONTAX.\  Wats.  Proc.  Am.  Acad.  10:  343  (187.5),  type  spms.  from  Carson 
City,  Anderson,  and  Big  Meadows,  Plumas  Co.,  Lemmon.  S.  sltockleiji  Wats.  1.  c.  25:  127 
(1890),  tvpe  loc.  White  Mts.,  Mono  Co.,  W.  H.  Shocl'ley,  a  synonym  ace.  Robinson  in  Gray, 
Syn.  FI.  1":   220. 

16.  S.  bernardina  Wats.  (Fig.  103c,  d.)  Stems  erect,  densely  leafy  at  base, 
7  to  15  inches  high,  several  to  many  from  the  loosely  branching  crown  of  a 
stout  taproot  or  sometimes  caespitose;  herbage  dark  green,  glandular-puber- 
ulent  throughout,  or  often  grayish  pubescent  below;  leaves  grass-like,  nar- 
rowly linear-  or  subulate-lanceolate,  acuminate.  10  to  16  lines  long,  %  to  1 
(or  2)  lines  wide;  flowers  in  a  narrow  panicle;  calyx  eylindric,  at  length 
turbinate-distended,  6  lines  long,  its  teeth  broadl.y  lanceolate,  acute,  scarious- 
margined,  1  to  liv,  lines  long;  corolla  white,  nearly  half  longer  than  the 
calyx,  3  to  4  lines  broad ;  petal  blades  4-cleft,  or  deeply  2-cleft  with  the 
divergent  lobes  again  2-cleft  to  middle;  claws  commonly  sparingly  woolly  on 
lower  part ;  scales  long,  laciniate  nearly  or  cjuite  to  the  base ;  auricles  rounded 
or  lanceolate ;  capsule  ovoid,  314  to  4  lines  long,  long-stiped. 

Southern  Sierra  Nevada,  5000"'to  8000  feet. 

Locs. — Kearsarge  Mill  (below  Kearsarge  Pass),  Jepson  901;  Tulare  Co.,  Eall  4'  Babcock 
55.58   (Kern  Caiion  at  East  Fork),  5343   (Coyote  Meadows),  5142    (Salmon  Creek). 

Ref.— SiLEXE  BERX.VRDIXA  Wats.  Proc.  Am.  Acad.  24:  82  (1889),  type  loe.  Long  Meadow, 
south  of  Mt.  Whitney,  Palmer  185.     The  specitic  name  used  by  Watson  is  inexplicable. 

17.  S.  verecunda  Wats.  (Fig.  104a.)  Stems  erect  or  decumbent,  several 
from  the  branching  crown  of  a  stout  taproot,  leafy  along  the  lower  part  of 
the  stem  and  also  very  leafy  at  base,  14  to  1  foot  high ;  herbage  finely  pubescent 
below,  glandular-viscid  above;  leaves  linear-lanceolate,  acuminate;  flowers 
in  1  to  3-flowered  peduncled  clusters  scattered  along  the  simple  or  sparingly 
branched  flowering  stems,  the  jiedicels  short  and  stout;  calyx  densely  pubescent 
and  also  glandular,  eylindric,  5  to  6  lines  long,  or  becoming  clavate  or  obovate 
as  the  fruit  develops ;  corolla  rose-color,  4  to  6  lines  broad ;  petal  blades  cleft 
to  the  middle  into  2  entire  or  slightly  toothed  oblong  lobes,  and  with  2  nearly 
obsolete  lateral  lobes  or  rounded  teeth ;  scales  broadly  oblong,  obtuse  or  often 
notched;  claws  woolly  pubescent;  auricles  rounded;  capsule  ovoid,  slightly 
exserted,  sessile  or  stiped ;  seeds  papillate,  the  papillae  developed  into  a  crest 
on  the  margin. 

South  Coast  Ranges.     I\Iay-Sept.     The  stipe  is  very  variable  in  length. 

Locs. — Lone  Mt.,  San  Francisco,  Chandler;  Pres'dio,  San  Francisco,  Jepson,  Tidestrom. 
Only  the  plants  of  the  San  Francisco  peninsula  are  truly  typical.  The  plant  on  Mt.  Diablo 
(Greene)  seems  different  but  we  are  unable  to  segregate  it  varietally.  We  lack  material  to 
define  the  limits  southward  but  presmnably  the  species  must,  at  least  provisionally,  include  the 
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plants  of  San  Luis  Obispo  Co.  and  of  the  southern  coast  stations  as  far  as  the  Santa  Ana 
Mts.  There  is  a  plant  from  Mt.  Wilson  (Davidson)  which  is  remarkably  canescent  but  too 
little  known.  A  specimen  from  the  summit  of  Mt.  San  Antonio,  Surr,  is  more  glandular  than 
typical  plants  but  strikingly  like  them.  The  remaining  material  before  us,  of  the  high  ranges 
and  mostly  away  from  the  coast,  is  very  different  in  aspect  from  the  type,  but  careful  dis- 
sections and  comparison  of  field  notes  fail  to  give  any  constant  characters  for  specific  separ- 
ation, a  dilemma  which  previously  confronted  Eobinson  (in  Gray,  Syn.  Fl.  1':  221).  While 
it  is  thus  confessedly  difficult  to  locate  a  definite  break  in  the  series,  the  differences  in  habit 
seem,  however,  somewhat  related  to  the  geographical  distribution  and  the  montane  material  is 
here  taken  as  constituting  a  form  of  varietal  status: 


a 


Fig.  104.     o,  SiLENE  VERECUXDA  Wats.,  petal,     h.  var.  platvota  Jepson,  flower; 
c,  petal,     d,  SiLENE  grandis  Eastw.,  flower,     x  2. 

Var.  platyota  Jepsnii  ii.  comb.  (Fig.  104  b,  c.)  Stems  slender,  branching 
above  and  forming  a  mostly  open  panicle  with  scattered  flowers  on  long 
pedicels  or  sometimes  in  3-fiowered  short-peduncled  clusters;  basal  leaves 
oblong-  to  linear-oblanceolate,  narrowed  at  base  to  a  margined  petiole,  IVo 
to  4  inches  long;  calyx  lightly  puljescent ;  petals  pink,  purple,  or  (?)  greenish 
white,  very  narrow ;  scales  mostly  lanceolate  or  linear ;  auricles  rounded  or 
acute. — High  montane,  5000-  to  9000  feet,  mountains  of  Southern  California 
to  the  southern  Sierra  Nevada. 

Locs. — Cuyamaea  Mts.,  ace.  Watson;  Mt.  San  Jacinto,  Jipxon  2.313;  Seven  Oaks,  San 
Bernardino  Mts.,  Parish  3728;  Lytle  Creek  Canon,  San  Gabriel  Mts.,  Hall  1242;  Mt.  Gleason, 
Barber  257;   Pahute  Peak,  Purp'us  .5309;   Collins  Mdw.,  Fresno  Co.,  Hall  4-  Chandler  458. 

Refs. — SiLENE  VEKECUXDA  Wats.  Proc.  Am.  Acad.  10:  344  (1875),  type  loc.  rocky  hills 
near  Mission  Dolores,  San  Francisco,  Bolander  352;  Jepson,  Fl.  W.  Mid.  Cal.  1G5  (1901). 
H.  luisana  Wats.  1.  c.  23:  261  (1888),  type  spms.  from  San  Luis  Obispo,  Lemmon,  and  Jolon, 
T.  Brandei/ee :  a  synonym  ace.  Eobinson  in  Gray,  Syn.  Fl.  1':  221.  Var.  platvota  Jepson. 
S.  platyota  Wats.  1.  c.  17:  366  (1882),  type  spms.  from  Cuyamaea,  San  Jacinto  and  San 
Bernardino  mountains. 

IS.  S.  grandis  Eastw.  (Fig.  104d.)  Stems  %  to  2  feet  high,  very  stout, 
strongly  thickened  at  the  nodes,  unbranched.  densely  leafy,  bearing  peduncled 
or  subsessile  clusters  of  tiowers  in  the  axils  of  the  somewhat  reduced  upper 
leaves;  stem  leaves  roundish-ovate,  shortly  acute,  1  to  2  or  3  inches  long, 
sessile  or  drawn  down  to  a  margined  petiole,  the  pairs  connate-cla-sping  by  a 
broad  base;  basal  leaves  similar  but  long-petioled;  calyx  oljlong-campanulate, 
5  to  7  lines  long,  searious  between  the  green  nerves,  which  are  densely  hairy  or 
velvety,  its  teeth  roundish,  searious  margined ;  petal  blades  unequally  4-cleft, 
tlie  two  niiildle  ones  longer,  truncate,  tootlunl  or  sliortly  cleft,  the  latei-al 
very  small,  lanceolate,  strongly  divergent;  scales  fpiadratish,  truncate,  toothed; 
claws  glabrous;  auricles  narrow,  rounded;  capsule  oblong,  stipitate,  slightly 
exceeding  calyx. 
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Sea  bluffs  of  ilarin  and  .Sonoma  cos. 

Locs. — Pt.  Reyes,  Davy  6S76;  Bodega  Head,  K.  Braiidegee. 

Var.  pacifica  Jepson  n.  comb.  Much  more  sleuder  and  less  densely  leafy; 
leaves  narrower,  the  basal  2  to  3  inches  long  on  petioles  nearly  twice  as  long; 
claws  glabrous. — Sea  coast,  central  and  northern  California.  A  transition  to 
S.  verecunda. 

Locs. — San  Francisco,  K.  Brandt fite ;  s.  Marin  Co.;   Bucksport  near  Eureka,  Tracy   2141. 

Eefs.— SiLENE  GKANDis  Eastw.  Bull.  Torr.  Club,  30:  487  (1903),  type  loe.  Bodega  Pt., 
Easticood.  Var.  p.\cifica  Jepson.  S.  pafifi<-a  Eastw.  Bot.  Gaz.  41:  28.5  (1906),  type  loc. 
Eodeo  Lagoon,  near  Pt.  Bonita,  Marin  Co.,  Eastwood. 

19.  S.  doiiglasii  Hook.  var.  monantha  Rob.  Stems  erect,  several  from  the 
loosely  branching  crown  of  a  taproot.  10  to  20  inches  high,  the  leaves  chiefly 
basal,  the  stem  with  mostly  1  or  2  remote  pairs;  herbage  very  minutely 
pubescent  or  nearly  glabrous,  especially  below ;  leaves  linear-lanceolate  to 
oblanceolate,  tapering  to  both  ends.  1  to  2Vl>  inches  long;  stems  (or  the  main 
branches)  1  or  more  commonly  3  to  5-flowered;  calyx  oblong-cylindric,  soon 
inflated  and  ol)long-campanulate,  6  to  7  lines  long,  its  teeth  roundish,  often 
a  little  constricted  at  base,  obtuse  at  apex  or  at  length  with  the  membranous 
margins  inflexed  and  thus  acute;  corolla  dull  white,  5  to  8  lines  broad;  petal 
blades  2-cleft,  its  lobes  entire ;  claws  somewhat  exserted ;  scales  oblong,  entire ; 
auricles  obtuse  or  acute;  capsule  elliptic  or  oblong,  4  to  5  lines  long,  included, 
on  a  stipe  llo  lines  long. 

Sierra  Nevada.  6000 ""to  8000  feet,  from  Placer  Co.  north  to  :\fodoc  Co., 
thence  to  western  Siskiyou.     North  to  "Washington. 

Locs.— Fallen  Leaf  Lake.  Hall  8773;  Cisco,  Placer  Co.,  HalJ  8728,  8742;  between  Donner 
Lake  and  Coldstream,  HeJler  69.57;  Tallac,  El  Dorado  Co.,  C.  J.  Fox,  Jr.;  Nevada  Co.,  Carpen- 
ter; Lower  Sardine  Lake,  Sierra  Co.,  Hull  cj-  Babcodc  4491 ;  Dixie  Valley,  Lassen  Co.,  Baker 
<f-  Nutting;  Mt.  Bidwell,  Mary  E.  Manning;  Highland   Mine.  Siskiyou  Co.,  Butler  963. 

Specimens  from  Sierra,  Placer  and  El  Dorado  counties  in  the  northern  Sierra  Nevada  are 
very  uniform  in  habit  save  in  number  of  flowers  on  the  flowering  stems.  One  finds  specimens 
with  the  stems  3  or  5-tlowered,  rarely  7-flowered.  Less  commonly  plants  are  found  with  all 
the  stems  1-flowered,  but  frequently  plants  show  all  these  variations  on  a  single  individual. 
In  his  revision  of  Silene,  Williams,  whose  material  was  evidently  scanty,  disposes  of  S.  monantha 
Wats.,  the  type  of  which  is  simply  the  1-flowercd  state,  in  the  subgenus  Gastrosilene  and  places 
S.  douglasii  Hook,  (the  many-flowered  original  form)  in  the  subgenus  Eusilene.  In  the  absence 
of  ample  material  a  specific  unit  may  thus  be  broken  and  separated,  by  applying  too  rigidly 
the  characters  of  defined  subgenera,  which  nevertheless  may  be  sound  in  principle. 

Kefs. — Silene  douglasu  Hook.  Fl.  Bor.  Am.  1:  88  (1829),  type  spms.  collected  above 
the  Grand  Eapids  of  the  Columljia  and  on  the  western  slope  of  the  Rocky  Mts.  by  Douglas. 
Williams,  Jour.  Linn.  Soc.  Bot.  32:  143  (1896).  Var.  mox.\xtha  Rob.  Proc.  Am.  Acad.' 28: 
14.5  (1893).  S.  monantha  Wats.  Proc.  Am.  Acad.  10:  340  (1875),  type  loc.  Castle  Rock,  Cas- 
cade Mts.,  Wash.,  Kellogg  cj-  Harford.    S.  lyallii  Wats,  at  least  as  to  Californian  distributions. 

20.  S.  grayi  Wats.  Stems  erect,  caespitose,  4  to  7  inches  high,  arising 
from  the  branching  crown  of  a  taproot ;  herbage  finely  puberulent.  glandular 
above;  leaves  linear  to  ol)lanceolate.  5  to  8  lines  long,  mostly  2  to  3  lines 
broad,  somewhat  fleshy,  densely  crowded  at  base,  the  cauline  pairs  few  and 
reduc-ed  ;  flowers  1  to  4  or  5.  in  a  loose  terminal  cluster:  calyx  purplish,  broadly 
cylindrical,  soon  ovoid-distended,  5  lines  long,  the  teeth  rounded;  corolla  pink, 
3  to  4  lines  broad ;  petal  blades  bifid,  the  segments  each  bearing  a  lateral 
tooth ;  scales  lanceolate ;  auricles  narrow,  truncate ;  capsule  obovoid,  4  to  5 
lines  long,  the  stipe  almost  none. 

High  montane,  above  timlier  line,  7000  to  SOOO  feet:  ^It.  Shasta  to  ne. 
Siskiyou,  west  to  the  Klamath  Range. 

Locs. — Medicine  Lake  Mts.,  M.  S.  Baker;  Horse  Camp,  Mt.  Shasta,  Jepson;  Mt.  Eddy, 
E.  B.  Copeland  3853;  near  Preston  Peak,  Jepson  2882. 

Refs.— Silene  grayi  Wats.  Proc.  Am.  Acad.  14:  291  (1879),  type  loc.  Mt.  Shasta, 
Brewer,  Hooker  4-  Gray,  A.  S.  Packard,  Jr.;  Rob.  Bot.  Gaz.  16:   44,  pi.  6,  figs.  7,  8   (1891). 
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21.  S.  watsonii  Rob.  (Fig.  105.) 
Flowering  stems  densely  eaespitose 
on  tlie  branched  crown  of  a  taproot, 
3  to  5  inches  liigh,  nearly  filiform; 
herbage  glandular-puberulent ;  leaves 
mostly  crowded  at  base,  narrowly 
linear  to  narrowly  oblaneeolate,  i/t 
to  IV2  inches  long,  rarely  exceeding 
1  line  in  breadth ;  flowering  stems 
with  1  terminal  flower  or  often  with 
1  to  3  lateral  short-pediineled  flowers 
racemosely  scattered  below  the  ter- 
minal   flower,    sometimes    a    lateral 

„.       _     „  T,  ,  ^  ,   flower  replaced  by  a  2-flowered  cliis- 

Fie.  10.).     SiLENE  WATSONII  Rob.     a.  flDWPr;   6,  ,  ,    ^  , .  ,      ,  ,,  ,. 

petal;  0,  another  petal,  typical  form,    x  2.    ter;calyx    purplish,  broadly    cylm- 

dric  or  soon  becoming  obovate,  5  to 
G  lines  long,  its  teetli  obtusish,  scarious-margined ;  corolla  white  or  rose-color, 
4  to  6  lines  broad ;  petal  blades  1  to  2  lines  long,  bifid,  the  lobes  obtuse,  laterally 
short-toothed  or  entire;  crests  quadrate  and  obtuse,  or  2-cleft;  styles  3  (or  4), 
spirally  twisted  and  exserted  in  anthesis ;  capsule  eylindric-ovoid. 

Above  timber  line,  Sierra  Nevada,  6500  to  12,000  feet,  to  Siskiyou  Co.  North 
to  Oregon. 

Loes.— Long  Lake,  Plumas  Co.,  Eall  9,349;  Pyramid  Peak,  Eall  <f-  Chandler  4720;  Macomb 
Ridge,  Yosemite  Park,  Jepson,  4.5.59  (lateral  teeth  of  petal  blades  often  nearly  or  quite  obso- 
lete) ;  Mt.  Dana,  Congdon  ;  Mt.  Warren,  Conftdon;  Mt.  Goddard,  HaU  J'-  Cliaiuller  67.5;  Denel's 
Peak,  upper  Kern,  EaJl  c)'-  Bahcocl:  551.5;  Mineral  King,  T.  Brandegce;  Hockett  Mdws.,  Ball 
8471. 

Refs. — SiLENE  WATSONII  Rob.  Proc.  Am.  Acad.  28:  143  (1893).  Lychnis  californica  Wats. 
Proc.  Am.  Acad.  12:  248  (1877),  type  spms.  from  Ebbett's  Pass  {Breicer  2081),  Mt.  Dana 
(Bolandcr),  and  Sierra  Co.  (Lemmon) ;  not  Silene  californica  Dur.  Silene  lacustris  Eastw.  Bot. 
Gaz.  41:  284  (1906),  type  loc.  Monarch  Lake  near  Mineral  King,  Eastwood,  seems  to  belong 
here. 

S.  watsonii,  as  well  as  the  nearly  related  S.  grayi,  is  variable  in  shape  and  size  of  the 
petals,  but  there  could  not  be  specific  division  of  either  species  on  this  basis  without  violence, 
since  our  material  of  each  represents  a  natural  unit.  It  may  be  specially  observed  that  the 
lateral  loljes  in  both  these  species  vary  in  size,  and  are  often  much  reduced  or  obsolete. 

S.  suKSDORFii  Rob.  (Bot.  Gaz.  16:  44,  pi.  6,  figs.  9-11,-1891,  type  loc.  Cascade  Mts., 
Wash.)  is  chiefly  characterized  by  the  rounded  or  obsolete  lateral  teeth  of  the  petals  and 
the  10  caly-x  nerves  anastomosing  above.  It  is  said  to  be  allied  to  S.  grayi  and  is  attributed 
to  Mt.  Stanford,  Nevada  Co.  (Syn.  Fl.  1':  222).  In  view  of  what  has  been  said  above  the 
points  of  difference  between  this  species  on  the  one  hand  and  S.  grayi  and  S.  watsonii  on 
the  other  seem  weakened.  Such  material  as  is  before  us  from  the  Nevada  Co.  region  we  have 
definitely  referred  to  S.  watsonii. 

19.     AGROSTEMMA  L. 

Tall  hairy  annual,  with  linear  exstipulate  leaves  and  few  long-peduncled 
purplish-red  flowers.  Calyx-tube  ovoid,  with  10  strong  ribs,  the  5  teeth  con- 
spicuously prolonged  into  foliaceous  lobes  exceeding  the  5  large  entire  unap- 
pendaged  petals.  Stamens  10.  Capsule  coriaceous,  dehiscent  by  5  teeth. 
— Species  2,  Mediterranean  region.  (Latin  ager,  a  field,  and  stemma,  a  wreath, 
the  showy  flowers  in  ancient  times  made  into  garlands.) 

1.  A.  "githago  L.  Corn  Cockle.  Erect,  rather  strictly  l)ranching.  li..  to  2 
feet  high,  hirsute  with  long  ascending  or  somewhat  appressed  whitisli  hairs, 
especially  on  the  peduncles  and  calyx;  leaves  2  to  4  inches  long,  IV2  to  21/2 
lines  wide,  tapering  to  the  acute  apex ;  flowers  solitary,  long-peduncled ;  calyx- 
teeth  %  to  %  iiit^li  l""g'  rather  longer  than  the  tube,  or  in  age  mucli  longer 
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and  eventually  deeitluous  from  it;  coi-olla  %  to  IVii  inehes  in  diameter;  blade 
of  petals  obovate,  blaek-dotted  toward  the  claw. 

Occasional  grain-field  waif,  native  of  Europe,  first  reported  from  Berkeley 
iu  1891.    Since  then  more  widely  reported  but  not  yet  common. 

Locs. — ^Live  Oak,  Sutter  Co.,  J.  A.  WiUinson  in  1908;  College  City,  Colusa  Co.,  Alice  King 
iu   lOOfi;    St.   Helena,   Clara  Hunt  in   1908;    San  Bernaraino    (Muhl.   8:    81). 

Eefs. — AoROSTEMMA  GITHAOO  L.  Sp.  PI.  43.5  (1753),  type  European;  Jepson,  Fl.  W.  Mid. 
Cal.  166  (1901). 

CERATOPHYLLACEAE.    Hornwort  Family. 

Aquatic  submerged  fragile  herbs,  witheylindricjointedstems.  Leaves whorled, 
sessile,  exstipulate,  2  to  3  times  cut  into  linear  or  filiform  divisions.  Flowers 
minute,  axillary,  monoecious,  without  perianth  but  surrounded  by  an  8  to 
12-cleft  persistent  involucre.  Staminate  flower  consisting  of  numerous  stamens 
crowded  on  the  receptacle;  anthers  sessile.  Pistillate  flower  consisting  of  one 
pistil;  ovary  superior,  1-celled,  with  a  single  ovule.  Fruit  indehiscent,  beaked 
by  the  slender  persistent  .style,  spinose  or  tubercidate  at  base.  Embryo  with 
highly  developed  plumule.  No  endosperm. 

Bibliog. — Scbleiden.  M.  J.,  Beitr.  zur  Kcnntnis  der  Ceratophylleen  (Linn.  11:  513-544,  t. 
11, — 1S37).  Pearl,  R.,  Variation  and  DitFerentiation  in  Ceratophyllum  (Carn.  Publ.  58,  1-136, 
—1907). 

1.     CERATOPHYLLUM  L. 

The  only  genus,  consisting  of  3  polymorphous  species.  (Greek  keras,  a 
horn,  and  phullon.  a  leaf,  the  leaves  cut  into  slender  rigid  divisions.) 

1.  C.  demersum  L.  Hornwort.  Stems  slender,  i/o  to  2  feet  long;  leaves  in 
whorls  of  ti  to  8,  the  segments  prickly-dentate,  14  t<)  1  inch  long;  style  as  long 
as  and  forming  a  beak  to  the  achene;  achene  variable,  1  to  2  lines  long,  with 
a  horri  or  reflexed  spur  on  each  side  near  the  base  or  spurless,  the  margin 
winged  or  wingless,  and  the  sides  sometimes  tuberculate. 

Ponds  and  lakes:  widely  distributed  iu  California.  All  continents.  Aug. 
Seldom  collected  in  fruit. 

Loes. — Old  Mission  Dam.  San  Diego,  Chandlrr;  Ramona,  K.  Brandegee ;  San  Bernardino, 
Parish;  Mobave  River  at  Camp  Cady  (near  Daggett),  Paritth;  Santa  Cruz;  Gilroy,  Jepson; 
Alvarado,  Jepson;  San  Francisco;   Clear  Lake,  Jepson;  Blue  Lake,  Humboldt  Co.,  Blasdale. 

Refs. — Ceratophtllum  demersum  L.  Sp.  PI.  992  (1753),  type  European;  Jepson,  Fl.  W. 
Mid.  Cal.  192   (1901). 

NYMPHAEACEAE.  Water-lily  Family. 
Aquatic  perennial  herbs  with  horizontal  rootstoeks  or  with  tubers.  Leaves 
floating  or  erect,  peltate  or  deeply  cordate.  Flowers  large,  solitary,  complete, 
on  long  peduncles.  Sepals  3  to  12.  Petals  3  to  many.  Stamens  6  to  numer- 
ous. Carpels  3  to  niauy,  superior,  united  into  a  single  pistil  with  many  cells, 
or  distinct, — Genera  8  and  species  45,  widely  distributed. 

Bibliog. — Greene,  E.  L.,  Nymphaea  and  Nuphar  (Bull.  Torr.  Club,  14:  177-179,-1887). 
Coville,  F.  v.,  Wokas,  a  primitive  food  of  the  Klamatb  Indians  (Rep.  \J.  S.  Kat.  Mus.  1902: 
725-739, — 1904.  An  interesting  account  of  tbe  gathering  of  the  seeds  by  the  Klamath  Indians, 
accompanied  by  13  plates  in  illustration  of  the  plant  and  the  liarvesting  proce.ss).  Cook,  Mel 
T.,  Development  of  the  Embryo-sac  and  Embryo  of  Castalia  odorata  and  Nvmphaea  advena 
(Bull.  Torr.  Club,  29:  211-220,-1902.  As  a  result  of  his  studies  Cook  places  Nymphaeaceae 
in  or  near  the  order  Naiadales).  Miller,  G.  S.  Jr.,  &  Standlev,  P.  C,  The  N.  Am.  Species  of 
Nymphaea  (Coutrib.  U.  S.  Nat.  Herb.  16:  63-108,-1912). 

Petals  many ;   pistil  1,  compound 1.     Nymphaea. 

Petals  3  or  4;  pistils  several,  distinct .2.     Brasenia. 

1.     NYMPHAEA  L.    Pond  Lily. 
Aquatic   or  subterrestrial   i)laiits.    Scapes  and   leaves   from   creeping   root- 
stocks.    Leaves  cordate;  petioles  long.     Sepals  5  to  12,  conspicuous,  orbicular. 
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concave,  mostly  petal-like,  unless  at  base  or  oti  the  outside.  Petals  10  to  20, 
small  aiul  thick,  bearing  more  or  less  reseniblauee  to  staminodia.  Stamens 
numerous,  densely  imbricated  around  the  ovary,  at  length  recurving;  anthers 
linear;  filaments  very  short.  Ovary  10  to  25-celled,  the  stigmas  radiating 
upon  its  truncate  or  disk-like  summit.  Fruit  coriaeeous-baeeate. — Species 
about  25,  all  continents,  but  chiefly  in  the  tropics.  (Latin  name  of  the  water- 
lily.) 

1.  N.  polysepala  Greene.  Indian  Pond  Lily.  Leaves  6  to  llVo  inches 
broad.  7  to  141/2  inches  long,  rounded  at  apex,  the  lobes  rounded  and  the  nar- 
row or  closed  sinus  V^  to  i/^  the  length  of  the  blade ;  eal.yx  yellow  or  brownish 
red.  subglobose  or  somewhat  cup-shaped,  3  (or  when  fully  expanded  4  to  5) 
inches  in  diameter ;  sepals  9  to  12 ;  petals  12  to  18,  nearly  or  quite  concealed 
beneath  the  many  stamens ;  anthers  dark  red ;  stigmatic  rays  15  to  24 ;  fruit 
ovate  or  subglobose,  1  to  IVi;  inches  in  diameter,  with  short  constricted  neck 
and  convex  disk. 

Ponds,  central  California,  more  especially  near  the  coast  or  in  the  high 
mountains.  North  to  Alaska  and  east  to  the  Rocky  Mts.  The  seeds  are  an 
important  source  of  food  supply  to  the  Klamath  Indians. 

Loes. — Coast  Ranges,  near  the  coast:  east  of  Santa  Cruz  (aoc.  Anderson,  Nat.  Hist.  Santa 
Crux,  35);  Mountain  Lake,  San  Francisco  (Zoc,  2:  338);  Olenia,  Brewer  1481;  Santa  Rosa, 
Chesnnt;  Soldiers  Ridge,  Yollo  Bolly  Mts.,  Jcpson;  Areata,  Jepson  1920;  Mad  River  near 
Vances,  CJiandler ;  Log  Lake,  w.  Sisliiyou,  Bntlcr  16()7;  Sisson,  ■/fp.soH.  Sierra  Nevada,  4500 
to  7.")00  ft.:  Eagle  Peak  Mdws..  Yosemite.  Hall  9102;  Hetch-Hetchy  to  Hog  Ranch,  Jcpson 
34S9;  Lake  Tahoe,  BhisdaJe ;  Big  Meadows,  Plumas  Co.,  R.  M.  Austin;  Susan  River,  Honey 
Lake  Valley,  Davy  3336.  Klamath  Marsh,  Ore.,  contains  about  10,000  acres  of  solid  growth 
(Coville). 

Refs. — Nymph.\e.4  polysep.\l.\  Greene,  Man.  Bot.  Bay  Reg.  8  (1894).  Nupliar  polysepalum 
Engelm.  Trans.  Acad.  Sci.  St.  Louis.  2:  282  (1865),  type  loc.  Osborn 's  Lake,  Colo.,  Parry; 
Jepson,  Fl.  W.  Mid.  Cal.  193   (1901). 

Nymph.^ea  ad^xa  Soland.  in  Ait.  Hort.  Kew,  2:  226  (1789),  loc.  class.  Atlantic  States. 
Leaf  lobes  acutish;  sepals  usually  6;  anthers  yellow. — Calif ornian  plants  from  Stockton  and 
Clear  Lake  have  been  referred  to  this  species  by  Greene  (Fl.  Fr.  288)  and  by  Jepson  (Fl. 
W.  Mid.  Cal.  192;  Erythea,  1:  13).  These  are  probably  mere  forms  of  N.  polysepala.  The 
implied  opinion  of  Gerritt  &  Miller  (Contrib.  U.  S.  Nat.' Herb.  16:  88)  that  we  have  only  one 
species  may  well  be  provisionally  accepted. 

2.     BRASENIA  Schreb. 

Leaves  peltate,  oval,  floating,  long-petioled  from  fleshy  creeping  rootstocks. 
Flowers  small,  dull  purple.  Sepals  and  petals  3  or  4.  Stamens  12  to  IS  with 
filiform  filaments.  Carpels  4  to  18,  distinct,  becoming  indehiscent  clavate 
pods. — Species  1.     (Derivation  unknown.) 

1.  B.  schreberi  (Jmel.  "Water  Shield.  Leaves  IV2  to  4  inches  long;  jietals 
linear,  about  G  lines  long. 

Lakes  and  slow  streams:  central  California  and  northward.  Xortli  Ameri- 
ca, Asia,  Africa,  Australia. 

Loes. — Little  Kern  Lake.  Kern  Canon,  6200  feet,  Jcpson  4924;  Stockton,  35  feet  (Fl.  Fr. 
288)  ;  Lakeport,  Jcpson;  Pit  River  near  Ft.  Crook,  Brewer  2188. 

R,.fs. — Br.\sf,ni.^  schreberi  Gmel.  Syst.  Veg.  1:  853  (1796);  Jepson,  Fl.  W.  Mid.  Cal.  ed. 
2,  164   (1911).     B.  pellata  Pursh,  Fl.  389   (1814). 

RANUNCULACEAE.  Buttekciip  Family. 
IIerl)S  with  alternate  or  basal  h-aves  (excepting  the  opposite-leaved  climber 
Clematis).  Flowers  with  the  parts  all  free  and  distinct,  commonly  perfect, 
solitary,  or  in  terminal  racemes  or  panicles.  Sepals  usually  5,  always  more 
than  2,  often  petal-like.  Petals  usually  5,  often  more,  sometimes  minute  or 
altogether  wanting.  Stamens  indefinite,  usually  numerous.  Pistils  several, 
superior,  always  1-eelled,  bearing  a  single  style.     Fruit  a  follicle  or  achene, 
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rarely  a  berry.  Seeds  eontaiuing  abundaut  enddsperni  and  a  minute  embryo. — • 
Leaves  mostly  palmately  divided  or  lobed,in  all  eases  without  stipules,  but  the 
petioles  often  with  a  broad  sheathing  base.  Flowers  regular,  except  in  Delphin- 
ium and  Aoonitum,  and  most  frequently  with  a  pronounced  convex  receptacle. 
Species  of  Thalictrum  and  Clematis  are  dioecious  or  polygamo-dioecious.  Ae- 
taea  has  only  1  pistil.  In  Paeonia.  the  petals  and  stamens  are  inserted  on  a 
fleshy  disk. — This  is  a  widely  dift'used  order,  represented  in  all  continents, 
consisting  of  30  genera  and  about  lOSO  species.  All  of  our  genera  are  repre- 
sented in  Europe  except  Trautvetteria  and  Kumlienia,  and  all  in  the  Old  World 
except  the  latter.  The  family  contains  many  choice  garden  and  medicinal 
herbs. 

Bibliog. — Hiern.  W.  P.,  Forms  and  Distribution  ovpr  the  world  of  the  Batrachiiim  section 
of  Kanunculus  (Jour.  Bot.  43-19,  6.5-69,  97-107, — 1871).  Gray,  A.,  Notes  on  Mvosurus  (Bull. 
Torr.  Club,  1.3:  1-4,-1886);  Revision  of  N.  Am.  Ranunculi  (Proe.  Am.  Acad.  21:  363-378,— 
1886)  ;  Delphinium,  N.  Am.  Sp.  (Bot.  Gaz.  12:  49-54, — 1SS7).  Trelease,  W.,  N.  Am.  Species  of 
Thalictrum  (Proe.  Bost.  Soc.  Nat.  Hist.  23:  293-304,  pi.  1,-1886).  Prantl,  K.,  Morph.  unil 
S.vstematik  der  Ranunculaccen  (Engler,  Bot.  Jahrb.  9:  225-273, — 1888).  Britton,  N.  L.,  Am. 
species  of  genus  Anemone  and  the  genera  which  have  been  referred  to  it  (Ann.  N.  Y.  Acad. 
Sei.  6:  21-5-238, — 1891)  ;  Ranunculus  repens  and  its  eastern  N.  Am.  allies  (Trans.  N.  Y.  Acad. 
Sci.  12:  2-6,-1892).  Jones,  M.  E.,  Rev.  N.  Am.  species  Aquilegia  (Zoe,  4:  254-260,-1893). 
Greene,  E.  L.,  Revision  of  Myosurus  (Bull.  Cal.  Acad.  1:  276-279, — 1885);  .Some  Californian 
Ranunculi  (Bull.  Torr.  Club,  14:  116-119,-1887);  Remarks  on  the  Genus  Actaea  (Pitt.  2: 
107-109,-1890);  On  some  N.  Am.  Ranunculi  (Pitt.  2:  58-65,  109-111,-1890);  Ranunculaeeous 
Monotvpes  (Pitt.  3:  lSS-195,  pis.  2-4, — 1897);  Segregates  of  Caltha  leptosepala  (Pitt.  4: 
73-81,-^1899);  Certain  CaUf.  Thalictra  (Muhl.  5:  128-131,-1909).  Huth,  E.,  Monog.  Gatt. 
Caltha  (Helios.  9:  5.5-78,  99-103,  t.  1, — 1892);  Rev.  der  kleineren  Ranunculaeeen-Gattungen 
(Engler,  Bot.  Jahrb.  16:  278-324, — 1893);  Monog.  Ciatt.  Delphinium  (1.  e.  20:  322-499.— 
1895).  Eastwood,  A.,  Notes  on  Cal.  Species  of  Delphinium  (Bull.  Torr.  Club,  28:  667-674, — 
1901).  I'lbrich,  E.,  Svstem.  Gliederung  und  Geog.  Verbreitung  Anemone  (Engler,  Bot.  Jahrb. 
37:   172-334,-1906).   "Davidson,  A.,  The  Delphiuii  of  S.  Cal.   (Muhl.  4:  33-37,-1908). 

A.     Ovary  several  to  luaiiy-ovujcd ;  fruit  a  follirle  (a  hvrri/  in  Actaea). 

Flowers  regular,  without  spurs. 
Petals  not  spurred. 

Flowers  solitary,  rarely  2  or  3. 
Petals  present. 

Flowers  brownish  red;  petals  roundish,  inserted  on  a  fleshy  disk.  .1.    P.\eonia. 

Flowers  white;  petals  linear;  disk  none 2.     Coptis. 

Petals  none;  sepals  white  (rarely  pinkish  or  bluish). 

Leaves  simple,  round-renif orm   3.     C.\lth.\. 

Leaves  compound  4.     Isopyrvm. 

Flowers  many,  in  racemes,  white 5.     AcT.iEA. 

Petals  5,  prolonged  backward  into  hollow  spurs 6.     Aquilegia. 

Flowers  irregular,  complete,  with  spurs;  sepals  5. 

tipper  sepal  spurred    7.     Delphinium. 

Upper  sepal  helmet-like    8.     Aconitum. 

B.     Ovary  usuallii  n  ith  one  ovide ;  fruit  an  achene. 

Leaves  alternate  or  basal;  flowers  perfect  (except  in  most  Thalictra). 
Petals  none. 

Cauline  leaves  in  a  single  involucral  whorl  of  3;  flowers  mostly  large.  . .  .9.     AXEMOXE. 
Cauline  leaves  alternate;  flowers  inconspicuous. 

Leaves  simple ;   flowers  perfect 10.     Traut\'etteria. 

Leaves  compound;  flowers  commonly  dioecious 11.     Thalictrum. 

Petals  present. 

Sepals  spurred;  achenes  on  a  slender  sjiike-like  receptacle;   diminutive  herbs 

12.    Myosurus. 

Sepals  not  spurred ;  achenes  crowded  on  a  convex  receptacle  so  as  to  appear  capitate. 

Petals  with  a  neetar-pit  on  claw;  sepals  greenish  or  yellowish.  .13.    Ranunculus. 

Petals  reduced  to  a  minute  stiped  nectary;  sepals  white,  corolla-like 

14.     Kumlienia. 

Leaves  opposite;  flowers  polygamous;  achenes  with  a  feathery  tail;  woody  climber 

15.     Clematis. 
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1.    PAEONIA  L. 

Perennial  herbs  with  ternately  divitled  leaves.  Flowers  large,  solitary  and 
terminal.  Calyx  herbaceous,  persistent.  Sepals  and  petals  5  or  6,  the  latter 
and  the  numerous  stamens  borne  on  a  tleshy  disk  adnate  to  the  base  of  the 
<-alyx.  Style  short  or  none.  Follicles  2  to  5,  thick  and  leathery,  several-seeded. 
— Species  about  15,  western  North  America,  Europe,  Asia.  (Paion,  the  physi- 
cian of  the  gods.) 

1.  P.  brownii  Dougl.  "Western  Peony.  Somewhat  fleshy  plant  S  to  14 
inches  high ;  leaves  glaucous  or  pale,  ternately  or  biternately  divided,  chietiy 
basal,  tlie  lobes  obovate  to  linear-spatulate ;  peduncles  1  to  2  inches  long ;  flow- 
ers %  to  li/o  inches  broad ;  petals  orbicular,  plane,  brownish  red,  thick  and 
leathery,  scarcely  longer  than  the  roundish  concave  sepals ;  follicles  mostly  5, 
broadly  oblong,  smooth,  1  to  li/o  inches  long;  stems  several,  bending  over  in 
age  and  the  pods  resting  on  the  ground. 

Brushy  hillslopes:  Southern  California  ;  South  Coast  Kanges;  Sierra  Nevada 
from  Nevada  Co.  north.     North  to  Washington  and  east  to  Utah.     Apr.-May. 

Locs. — Palomar,  Jepsoti  1501;  Santa  Monica  Mts.,  Barher ;  Sisquoc  River  Valley,  M.  S. 
Baler;  San  Luis  Mt.,  Sum.mer.i;  Paso  Eobles,  Uaiy;  Bell  Sprs.,  Mendocino  Co.,  Davy  5354; 
Greasewood  Hills,  w.  Tehama  Co.,  Jepson  ;  Douglas  City,  Trinity  Co.,  BlasdaJe ;  Quartz  Valley, 
Siskiyou  Co.,  Butler  1229;  Ft.  Bidwell,  Manning;  Hot  Springs  Valley,  Plumas  Co.,  Jepson 
4102;  Truckee,  Sonne. 

Eefs.— P.iEONl.'V  BROWNO  Dougl.;  Hook.  Fl.  Bor.  Am.  1:  27  (1829),  type  loc.  Mt.  Hood, 
Douglas;  Jepson,  Fl.  W.  Mid.  Cal.  194   (1901). 

2.    COPTIS  Salisb.    Goldthread. 

Low  perennial  herl)s  with  slender  rootstoeks.  Leaves  basal,  divided  or  com- 
pound. Stems  scapose,  bearing  1  to  3  white  flowers.  Sepals  5  to  7,  petal-like. 
Petals  5  to  7,  small,  linear,  hooded  above.  Stamens  10  to  25,  Pistils  10  to  12, 
stipitate,  in  fruit  forming  an  umbel  of  follicles. — Species  9,  northern  hemi- 
sphere.    (Greek  koptein,  to  cut,  referring  to  the  divided  leaves.) 

1. .  C.  laciniata  (jray.  Scapes  2  or  3-flowered,  4  to  6  inches  high;  leaves  tri- 
foliolate,  each  leaflet  deeply  3  to  5-eleft  or  divided,  or  more  or  less  completely 
replaced  by  3  separate  leaflets;  leaflets  ovate,  serrate  or  incised,  %  to  2  inches 
long;  sepals  slender,  4  to  5  lines  long,  the  slender  petals  a  third  shorter;  folli- 
cles 4  to  6  lines  long,  exceeding  the  stipes. 

Woods,  North  Coast  Ranges,  near  the  coast,  from  Jlendocino  Co.  to  Del 
Norte  Co.    North  to  Washington. 

Locs. — Prairie  Camp,  Comptclie,  upper  Albion  River,  forming  dense  mats  in  the  forest,  aec, 
Charlotte  Hoal' ;  Novo  River,  Charloltc  Eoak;  Van  Duzen  River  near  Buck  Mt.,  Tracy  2729; 
South  Fork  Smith  R'iver,  Jf;),s'0«.  2899. 

Ref. — CoPTis  LACiNiAT.i  Gray,  Bot.  Gaz.  12:  297  (1SS7),  type  spms.  from  Ore.  and  nw.  Cal. 

3.    CALTHA  L.    :\lARsn  :\rARiGOLD. 

Perennial  herljs,  ours  with  round-cordate  basal  leaves  and  1  to  2-flowered 
scapes.  Rootstock  short,  vertical,  bearing  a  fascicle  of  strong  fibrous  roots. 
Sepals  5  to  9,  (in  ours)  white  or  bluish  on  back,  showy.  Petals  none.  Stamens 
numerous.  Pistils  5  to  10  (or  to  24),  bearing  ovules  in  2  rows  along  the  ven- 
tral suture,  in  fruit  becoming  follicles. — Species  16,  all  continents  save  Africa. 
(Ancient  Latin  name;  of  the  Marigold.) 

1.  C.  biflora  DC.  Scapes  1  or  2,  erect,  2  to  10  iuchcs  high,  exceeding  the 
leaves;  leaves  crenate  or  nearly  entire,  1  to  3  inches  broad,  broader  than  long, 
the  basal  lobes  overlapping,  or  their  inner  tips  turned  inward  and  ui)ward; 
sepals  fi  to  9,  oblong,  5  to  7  lines  long;  stamens  about  130;  follicles  stipitate. 

Subalpine  in  marshy  slopes  or  wet  meadows:  Sierra  Nevada  and  far  North 
Coast  Ranges,  GlOO  to  10,.500  feet.    June-July. 
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Locs. — Hockptt  MJw.,  Tulare  Co.,  Ctilhertnon  4379;  Eagle  Lake,  Mineral  King,  Hall  <f 
Babcock  5360;  Big  Creek,  Fresno  Co.,  Hall  4-  Chaitdler  59(5;  Tallac,  C.  J.  Fox,  Jr.;  Yosemite 
Park,  Jepson  4337  (Peregoy  Mdw.),  4526  (Piute  Mt.)  ;  Hot  Spring  Valley,  Lassen  Peak,  Jep- 
son  4080;  Marble  Mt.,  w.  Siskiyou,  Chandler  1571;   Trinity  Summit.  Jepxon  2056. 

Refs.— C.iLTHA  BiFLOR.A.  DC.  "Syst.  1:  310  (1818),  type  from  the  British  Columbia  coast  near 
Banks  Isl..  Men:ies.  C.  hoivellH  Greene,  Pitt.  4:  79  (1899),  mts.  from  Ore.  to  the  Sierra  Nevada. 
C.  roiundifoUa  Greene,  1.  c.  SO.  C.  leptosepala  var.  rotundifolia  Huth.  Helios.  9:  68  (1892), 
the  entire-leaved  form. 

4.     ISOPYRUM  L. 

Low  wlabrous  slender  perennials  with  (in  ours)  a  cluster  of  fusiform  tubers 
or  thickened  fibres.  Leaves  twice  ternately  compound,  the  leaflets  2  to  3-lobed, 
petiolulate.  Flowers  commonly  white,  solitary,  terminal  or  axillary.  Sepals 
5,  petal-like.  Petals  (in  ours)  none.  Stamens  10  to  30.  Follicles  5  to  10,  ob- 
long or  ovate,  2  to  several-seeded. — Species  about  27.  North  America,  Europe, 
Asia.     (Isopyron,  the  Greek  name  of  a  species  of  Fumaria.) 

Stamens  about  23  to  27;  peduncles  surpassing  the  leaves 1.     /.  occidentale. 

Stamens  about  10;   peduncles  not  surpassing  the  leaves 2.     7.  stipitatinn. 

1.  I.  occidentale  H.  &  A.  Plant  of  delicate  habit;  stems  from  a  cluster  of 
slender  fusiform  roots,  branching  above,  4  to  10  inches  high;  leaflets  obovate 
or  fan-shaped,  5  to  9  lines  long,  glaucous  beneath ;  flowers  commonly  white, 
rarely  pink,  6  to  9  lines  broad;  filaments  slender;  follicles  5  to  7,  sessile,  4  to  6 
lines  long;  seeds  8  or  9,  wrinkled. 

Locally  rare  herl)  of  shady  places  in  the  lower  mountains,  300  to  2000  feet : 
Coast  Ranges;  Sierra  Nevada.     Apr. 

Locs. — Coast  Ranges:  CJabilan  Peak,  Cualnnan  (fls.  rose-red)  ;  Mt.  Hamilton,  Chmuller; 
Weldou  Canon,  Vaca  Mts.,  Jepson.  Sierra  Nevada:  Girard,  Kern  Co.,  Heller  7715;  Kinsley, 
Mariposa  Co.,  Houk;  Amador  Co.,  Hansen. 

Refs. — IsOPYRUM  OCCIDENTALE  H.  &  A.  Bot.  Beech.  316  (1840),  type  from  California, 
Douglas;  Jepsou,  Fl.  W.  Mid.  Cal.  194  (1901).  Var.  coloratum  Greene,  Erythea,  1:  125  (1893), 
type  loe.  Gabilnn   (Fremont's)   Peak.  L.  If.  Cushman. 

2.  I.  stipitatum  Gray.  Tufted  plant  1  to  3  inches  high,  the  stems  from  a 
cluster  of  numerous  fusiform  tubers;  leaves  glaucous,  the  leaflets  or  divvsions 
oblong-oblanceolate  or  oblongish,  2  to  4  lines  long;  flowers  whitish,  3  to  4  lines 
broad;  filaments  enlarged  in  the  middle;  follicles  6  to  11,  21/0  to  3  lines  long; 
seeds  3  or  4. 

Brushy  or  wooded  liillslopes:  North  Coast  Ranges,  from  Mendocino  Co.  to 
Siskiyou,  thence  east  to  ilodoc  Co.,  3500  to  4500  feet. 

Locs. — Yreka,  Bnflcr  584;  Hornbrook,  Howell;  Taylor  Mt.,  Modoc  Co.,  M.  S.  Baler. 

Ref. — IsoPYRU.M  STIPITATUM  Gray,  Proc.  Am.  Acad.  12:  54  (1876),  type  loc.  Xreka,  Greene. 

5.    ACTAEA  L.    Baxeberry. 

Perennial  herbs  with  bi-  or  tri-tcriiately  compound  ample  leaves.  Stems  tall, 
arising  from  shoi't  branching  rootstocks  and  bearing  1  or  2  leaves.  Flowers 
small,  white,  in  a  short  terminal  raceme.  Sepals  about  4,  petal-like,  roundish 
or  obovate,  concave,  caducous.  Petals  1  to  10,  small,  entire,  or  none.  Stamens 
numy,  with  small  anthers  and  slender  white  filaments,'  longer  and  more  showy 
than  the  petals  or  sepals.  Pistil  1;  ovules  10  in  2  rows;  stigma  broad,  sessile, 
obscurely  2-lobed.  Fruit  a  berry,  somewhat  poisonous. — Species  13,  northern 
hemispliere.  (Latin  name  of  the  Elder,  transferred  by  Linnaeus  to  these 
plants. ') 

1.  A.  spicata  L.  var.  arguta  Torr.  Stems  one  to  several,  IV2  to  3  feet  high, 
arising  from  the  scaly  terminal  })uds  of  the  rootstock;  leaves  all  cauline,  none 
basal,  y^  to  2  feet  long,  triternately  divided,  then  trifoliolate,  or  the  middle 
divisions  again  ternate;  leaflets  broadly  to  narrowly  ovate,  rather  deeply  in- 
cised and  sharply  serrate,  1  to  210  inches  long;  petioles  rather  short;  racemes 
terminal,  1  inch  long,  or  with  1  or  2  small  lateral  racemes  in  the  axils  of  the 
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upper  leaves;  tips  of  sepals  often  pinkish;  petals  none,  or  1  to  7  (or  9)  and 
white,  oval  to  rhombic-spatulate,  slender-elawed ;  stamens  11  to  35,  2  to  3 
lines  long;  berries  ellipsoid  or  subglobose,  red  or  white,  with  polished  surface, 
3  to  5  lines  long. 

Wooded  or  brushy  hills,  mostly  north  slopes :  Coast  Ranges  from  Monterey 
Co.  north  to  Siskiyou;  Sierra  Nevada;  San  Bernardino  llts.  North  to  Alaska, 
east  to  the  Rocky  Mts. 

Locs. — Coast  Ranges,  100  to  7000  feet:  Little  Sur  Eiver,  Santa  Lueia  Mts.,  Jepsoii  2582; 
Berkeley,  Jepsoii  (pistils  sometimes  2  and  partly  united)  ;  Glenbrook,  Lake  Co.,  Jepson  ;  Salmon 
Summit,  Jeiisoii  2078;  Sisson,  Jepson.  Sierra  Nevada,  4000  to  8200  feet:  Modoe  Co.,  M.  S. 
Baler;  Bear  Valley,  Nevada  Co.,  Jepson;  Mariposa  Big  Trees,  Jepson  -ISO.S;  Golden  Trout 
Creek,  Tulare  Co.,  Jepson  493-5.  Southern  California:  Little  Bear  Valley,  San  Bernardino 
Mts.,  Hall  1002. 

Refs. — ACTAEA  spic.\TA  L.  Sp.  PI.  504  (1753),  type  European.  Var.  arguta  Torr.  Pae.  R. 
Rep.  4:  63  (1857)  ;  Jepson,  Fl.  W.  Mid.  Cal.  203  (1901).  A.  argnta  Nutt.;  T.  &  G.  Fl.  1:  35 
(1838),  type  loc.  woods  of  the  Columbia  River,  NuttaJl.  A.  rubra  var.  arguta  Lawson,  Rev. 
Canad.  Ranunc.  84;  Jepson,  Fl.  \V.  Mid.  Cal.  ed.  2,  167   (1911). 

6.  AQUILEGIA  L.  Columbine. 
Perennial  herbs  vpith  temately  conipoimd  chiefly  basal  leaves,  petiolulate  leaf- 
lets and  .showy  solitary  flowers.  Sepals  5,  plane,  colored  like  the  petals.  Petals 
5,  all  alike  and  produced  backward  into  large  liollow  spurs  pro.jectiug  below 
the  calyx.  Stamens  numerous,  some  sterile  inner  ones  with  dilated  filaments,  ap- 
pearing like  scarious  scales.  Pistils  5,  becoming  several-seeded  follicles. — Spe- 
cies about  50.  northern  hemisphere.  (Derivation  doubtful,  said  by  some  to  be 
from  the  Latin  aquila,  an  eagle,  on  account  of  the  claw-like  spurs.) 
Flowers  pendulous. 

Blade  of  petals  nearly  obsolete. 

Throat  of  petal  spurs  truncate,  about  2  lines  in  diameter 1.    A.  iruncata. 

Throat  of  petal  spurs  cut  backward,  about  4  lines  in  diameter 2.     A.  traeyi. 

Blade  of  petals  3  to  5  lines  long 3.    A.  formosa. 

Flowers  erect  or  soon  becoming  so 4.     A.  pubescens. 

1.  A.  truncata  F.  &  M.  Stem.s  several,  erect,  branching,  11/2  to  31/2  feet 
high;  herbage  glabrous;  leaves  biternate,  the  leaflets  %  to  1%  inches  long, 
broad  or  roundish  in  outline,  3-cleft  or  -divided,  or  incised,  crenately  toothed, 
mostly  broadly  cuneate  (sometimes  rounded  or  truncate)  at  base;  petioles  long, 
those  of  tlie  basal  leaves  1  foot  long;  flowers  scarlet,  tinged  with  yellow,  pen- 
dulotis  in  anthesis,  the  spurs,  therefore,  erect,  8  to  9  lines  long,  truncate  at  the 
orifice,  the  blade  almost  none;  sepals  widely  spreading,  9  to  11  lines  long;  folli- 
cles 8  to  10  lines  long,  conspicuously  veined,  the  long  styles  persistent. 

Moist  shaded  places  in  the  lower  hills,  or  at  middle  altitudes  in  the  moun- 
tains, almost  throughout  California.     i\Iay-.July. 

Locs. — Southern  California:  Mt.  San  Jacinto,  BaU  2374;  Bear  Valley,  San  Bernardino 
^rts.,  Parish  3692;  San  Antonio  Mts.,  Ahrams  2714.  Sierra  Nevada,  4500  to  10.000  feet: 
Rock  Creek,  Mt.  Whitney,  Jepson  5061;  Pine  Ridge,  Fresno  Co..  Hall  cf  Chandler  155;  Porcu- 
pine Flat,  Yosemite  Park,  jBT.  M.  Evans;  Table  Lake,  Tuolumne  Co.,  Jepson  3392;  Hetch-Hetchy, 
Jepson;  Bear  Valley,  Nevada  Co.,  Jepson.  Coast  Ranges:  San  Luis  Obispo,  Palmer;  Mill 
Creek,  Santa  Lucia  Mts.,  Jepson  ;  Crystal  Springs  Lake,  San  Mateo  Co.,  C.  F.  Baler  422 ; 
Mt.  Diablo,  Brewer  1156;  Green  Valley  Falls,  Solano  Co.,  Piatt;  Round  Valley,  Mendocino  Co., 
Westerman;  Humboldt  Co.,  Tracy  2739  (Buck  Mt.),  3222  (Little  River);  Humbug  Mt.,  Siski- 
you Co..  Butler  1576. 

Var.  pauciflora  Jepson  n.  comb.  A  more  compact  plant;  leaves  mostly  basal, 
these  and  the  nearly  naked  stems  forming  a  dense  heavy  tuft;  stems  1  to  liA 
feet  liigli.  few-flowered. — High  montane  in  the  Sierra  Nevada,  observed  in  its 
extreme  form  at  Conness  Creek  and  elsewhere  in  the  Yosemite  Park. 

Refs. — Aquilegia  trunc.\ta  F.  &  M.  Ind.  Sem.  Petrop.  9.  Suppl.  8  (1844),  tvpe  loc.  Ft. 
Ross;  Merritt,  Erythea,  4:  102  (1896)  ;  Jepson,  Fl.  W.  Mid.  Cal.  195  (1901).  Var.'pAUClFl.ORA 
Jepson.  A.  pauciflora  Greene,  Leaflets,  1:  76  (1904),  type  loc.  Hockett  Mdws.,  Tulare  Co.; 
epms.  from  this  station  {HaU  8463)  have  glabrous  and  not  "  puberident  "  filaments. 
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2.  A.  tracyi  Jepson.  Similar  to  the  preceding;  puberulent  and  viscid 
throughout,  especially  on  the  stems;  upper  leaves  reduced  to  small  bracts; 
flowers  larger  and  stamens  longer;  sepals  retlexed ;  petal  spurs  usually  spread- 
ing more  widely,  the  throat  nearly  twice  the  ciiameter  of  the  throat  in  no.  1, 
and  with  its  orifice  cut  backward  obliquely  and  not  horizontall}' ;  styles  very 
long. 

Rocky  places  along  streams.  North  Coast  Ranges  from  Marin  to  Napa  and 
ilendocino  cos.  Also,  apparently,  in  a  glabrous  form  in  the  Santa  Cruz  Jits. 
Rare.    June-Sept. 

Loes. — San  Anselmo  Cauon,  Mariii  Co.,  Eastwood;  Howell  Mt.,  Tracy;  Eed  Mt.,  se.  Men- 
docino, ace.  Purely. 

Ref. — Aquileciia  tr.\cyi  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  165  (1911),  type  from  Flat  Creek, 
Howell  Mt.,  J.  P.  Tracy. 

3.  A.  formosa  Fisch.  Stems  l^o  to  3  feet  high;  flowers  crimson  to  scarlet; 
sepals  8  to  10  lines  long;  petal  blades  yellow,  truncate,  about  %  to  i^  the 
length  of  the  crimson  spurs  which  nearly  or  quite  equal  the  spreading  sepals; 
follicles  10  to  14  lines  long. 

Higher  mountains,  nortliern  California  from  Butte  Co.  to  Siskiyou.  North  to 
Alaska,  east  to  Utah. 

Locs. — Colby,  Butte  Co.,  S.  if.  Austin;  Boss  Canon,  Modoc  Co.,  Austin  #  Bruce;  Goosenest 
foothills,  Butler  902;  Marble  Valley,  Butler  3.52.    Franktown,  Nev.,  Heller  10,.522. 

Ref.^AQUiLEGiA  FORMOSA  Fisch.;  DC.  Prod.  1:  50  (1824),  type  loc.  Kamchatka. 

4.  A.  pubescens  Cov.  Stems  9  to  18  inches  high ;  leaves  minutely  soft- 
pubescent  or  <|uite  glabrous;  leaflets  small  (4  to  6  lines  long),  cleft  and  crenate 
at  apex;  flowers  erect,  cream  yellow,  varying  occasionally  to  white  or  to  shades 
of  red,  pink  or  purple ;  sepals  oblong-ovate  to  ovate.  7  to  11  lines  long.  4  to  5 
lines  broad;  petal-blades  obtuse,  4  to  5  lines  long,  their  spurs  11  to  13  lines 
long. 

Alpine,  in  rocky  places,  9000  to  12,000  feet:  Sierra  Nevada  from  Tulare  Co. 
to  JIariposa  Co.  The  typical  pubescent  form  occurs  south  of  Kings  Cation ; 
the  specimens  received  by  us  from  north  of  Kings  Caiion  are  glabrous  or 
nearly  so. 

Locs.— Olancha  Mt.,  Ball  .f  Bahcocl-  5230;  East  Fork  Kern  River,  Hall  8153;  Farewell 
Gap,  Purpus  1420;  Alta  Mdws.,  Hopping  520;  near  Mt.  SiUiman,  Jepson  757;  Mt.  Goddard, 
Hall  ^-  Chandler  671;  Bloody  Caiion,  Jepson  4439;  Mt.  Dana,  Congdon;  Kuna  Crest,  Yosemite 
Park,  Jepson. 

Ref.— Aquilegia  pubescexs  Cov.  Contrib.  U.  S.  Kat.  Herb.  4:  56,  t.  1  (1893),  type  loc. 
White  Chief  Mine,  Mineral  King,  Covillc  1513. 

7.    DELPHINIUM  L.    Larkspur. 

Herbs,  ours  perennial,  with  palinately  divided  leaves.  Flowers  in  terminal 
racemes.  Sepals  5,  irregular,  the  upper  one  produced  into  a  spur  at  the  base. 
Petals  4,  in  unequal  pairs,  with  small  spreading  usually  oblique  blade  on  a 
claw  of  about  equal  length,  the  upper  developed  backward  into  nectary- 
bearing  spurs,  which  are  concealed  within  the  spur  of  the  calyx.  Pistils  (in 
ours)  3,  seldom  more,  becoming  many-seeded  follicles. — Species  about  200. 
North  America.  Europe.  Asia  and  Africa,  (Greek  delphinion,  larkspur,  derived 
from  delphin,  the  flowers  of  some  species  resembling  the  classical  figiu'es  of  the 
dolphin,) 

The  upper  pair  of  petals  are  smaller  tluiu  the  lower,  usually  whitish,  rarely 
yellowish,  lavender,  or  bluish,  very  obliquely  2-lobed,  the  longer  lobe  com- 
monly notched  or  emarginate;  lower  pair  commonly  the  same  color  as  the 
sepals,  limb  slightly  or  deeply  cleft  (even  in  the  same  species),  the  upper  sur- 
face with  a  central  tuft  of  hairs,  or  ciliate,  or  the  whole  surface  more  or  less 
hairy,  but  in  this  respect  variable,  even  in  one  species.    The  species  are  difficult 
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to  discriminate  and.  as  immaterial  altho  sometimes  striking  variations  abound 
there  IS  a  tendency  to  multiply  species  rather  thau  to  search  rigorously  for 
essential  points  of  likeness.  The  roots  are  more  or  less  ditfereutiated  and 
should  never  be  neglected  in  making  specimens.  The  segmentation  and  i)ul)es- 
cence  of  the  leaves,  especially  the  lower,  furnish  characters  useful  in  writing 
diagnoses.  The  seeds  have  distinguishing  features,  but  may  be  misleadin<^  if 
observations  are  restricted  to  a  representation  of  proposed  species  restin<^  on 
single  or  few  individuals. 

All  the  spex'ies  are  probably  more  or  less  poisonous,  but  most  occur  too  spar- 
ingly in  California  to  be  a  menace  to  cattle.  D.  hesperium  var.  recurvatum  is 
reported  as  poisoning  cattle  in  the  South  Coast  Ranges.  D.  trolliifolium  has  a 
bad  reputation,  whilst  D.  menziesii  is  the  best-known  of  the  various  species 
oittimes  responsible  for  causing  a  heavy  mortalitv  among  cattle  and  sheep 
Bnn'on~?,fr*'p^-,^--'  P"°^.jPfl  Poisonous  Plants  of  the  U.  S.  (U.  S.  Dept.  Agr.  Div.'  Bot. 

^<,C-Ji'      iP'  Pi;<'l'"">^fy,<-at.  of  Plants  Poisonous  to  Stock  (U.  S.  Bur.  AninTal  Inrl.  Ren. 
—ISJS).      Wilcox,   E.   v.,   Larkspur  Poisoning  of   Sheep    (Mont.   Agr.   Exp    Bull     1.5—1807^ 
Chesnut   V   K.,  and  Wilcox,  E.  V.,  Stoek-poisoning  Plants  of  Montana  (U    S.  Dept.  A<.r   Div 

lui  n  nt'7  T,-.  '^'^^'"^W'.■'  L"''^P-■^«^  P-^o-^o^s  Plants  (U.  S.  Lr.  PI.  Ind! 
1.UII.  Ill,  pt.  1,-1900.    This  last-cited  paper  contains  many  references  to  the  literature. 

A.   Flowers  red;  follicles  glabrous;  seeds  sharply  angled,  narrowly  margined.— 

Section  PnoENicuDKLHHis. 
Leaves  divided  into  narro-ndy  linear  or  lanceolate  divisions:  stem  leaf  v.  .  1      D    cardinale 

Leaves  parted  into  broad  mostly  obtuse  divisions  '  •        •     <     u„me. 

Stem  leafy;  rare 3_0    purpusii. 

B.    Flowers  blue,  white,  pink  or  lavender.— Section  Delphixastrum 
Leaves  not  fau-shaped;   stems  freely  or  sparsely  leafy,  at  least,  with  a  few  leaves  towards  the 
base ;  upper  petals  usually  white,  the  lower  simulating  the  color  of  the  calvx 
Boot  a  globose  tuber  or  a  cluster  of  fleshy  roots. 

Leaves  mostly  twice  palmately  divided  or  cleft  and  toothed. 

Follicles  erect,  glabrous;  foothills  and  middle  altitudes 4.     D.  decorum 

Follicles  strongly    curved-diverging,    pubescent;    n.    Mendocino    to    Siskiyou   and 

Modoc ;  higher  altitudes 5.     b.  menziesii. 

Leaves  commonly  pedately  divided  into  very  narrow,  mostly  entire,  lobes;   northern 

T.     ,        ,    .        /?  Nevada  at  higher  altitudes ". 6.    D.  pauciflorum. 

hoot  a  cluster  of  hard  woody,  often  fusiform,  fibres. 

Stems  very  tall;  flowers  numerous;  pedicels  spreading,  the  racemes  loose  or,  at  least 

broad;  follicles  glabrous.  ' 

Ultimate    leaf -lobes    little    unequal,    obtuse,    mueronulate;    raceme    mostly   loose- 

herbage  glabrous;  far  North  Coast  Ranges 7.     D.  troimfolium'. 

Ultimate  leaf -segments  unequal,  lanceolate  or  acute. 

Flowers  slightly  puberulent;   herbage  glabrous;   Sierra  Nevada 

„,                i,        ,        ,                                                                ^-    ^-  scopulorum. 
1- lowers  rather  densely  pubescent;  herbage  pubescent;  coast  species 

„  9.     D.  californicum. 

btems  tall;  racemes  commonly  very  strict  or  cylindric,  sometimes  loose;   follicles  pu- 
berulent. 
Petioles  hirsute  with  spreading  hairs;  seeds  densely  covered  with  thin  processes, 

as  if  scaly-eehinate;  Sierra  Nevada,  lower' altitudes 10.     D.  hansenii. 

Seeds  not  .scaly-echinate. 

Coastal  or  interior  valley  species. 

Petioles  hirsute  with  spreading  hairs,  mostly  short;   racemes  of  medium 
length  and   often  loose;   flowers  commonly  royal  purple,  rarely 
pinkish;  mostly  central  Coast  Ranges ..."..  1 1".     D.  vari'cgatum. 
Petioles  finely  canescent. 

Sepals  densely  pubescent  on  the  back  (usually  blurring  the  color) 
in  a  median  longitudinal  band;  pedicels  mostly  2  to  6  lines 
long;  leaf -lobes  mostly  short;  petioles  mostly  short;  west- 
central  California,  chiefly 12.     D.  lirsperium. 

Sepals  lightly  pubescent  on  the  back  (not  blurring  the  color);  pedi- 
cels mostly  4  to  12  lines  long;  leaf -lobes  usually  long;  peti- 
oles often  long;  Southern  California  chiefly.. 13.     D.  parryi. 
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Desert  or  transmontane  species;  leaves  thiekish;  stems  and  petioles  glabrous 
or  nearly  so. 
Flowers  a  light   but  lively   blue ;   leaves  glabrous ;   Death  Valley  region, 

and  Mohave  and  western  Colorado  deserts 14.     D.  parishii. 

.  Flowers    deep-blue;    leaves    sparingly    pubescent;    chiefly    east    side    of 

northern  Sierra  Nevada 15.     D.  andrrsonii. 

Leaves  exincatcly  fan-shaped;  stems  scape-like;  inner  North  Coast  Ranges..  16.     D.  ulir/inosum. 

1.  D.  cardinale  Hook.  Scarlet  Larkspur.  Stem  stout,  3  to  6  feet  high, 
leafy:  le;nes  3  to  9  inches  broad,  divided  into  5  to  7  narrowly  linear  or  lanceo- 
late divisions,  the  divisions  usiwUy  again  lobed  or  parted:  racemes  i/o  to  li/o 
feet  long ;  pedicels  of  about  the  same  length  as  the  flowers ;  flowers  bright  sear- 
let  ;  sepals  6  to  9  lines  long,  exceeded  by  the  spur ;  petals  mostly  yellow,  the 
upper  unequally  2-lobed,  one  lobe  truncate,  the  other  very  much  longer,  emar- 
ginate,  and  hairy  at  tip  on  inside ;  lower  pair  of  petals  with  ovate  blade  com- 
monly notched  at  apex,  short-hairy  on  inside. 

Among  shrubs  or  bushes,  mesas,  foothills  or  washes,  500  to  1500  feet :  South- 
ern California,  from  the  coast  to  the  interior  (cismontane)  valleys,  rarely  ex- 
tending to  the  borders  of  the  Colorado  Desert.  Lower  California.  Jlay- 
June. 

Loes. — Little  Santa  Anita  Canon,  San  Gabriel  Jits.,  Abrams  2647;  San  Bernardino,  Parish; 
Temescal  Wash,  Je-pson  1572  (associated  with  Eomneya  eoulteri) ;  Palomar,  T.  Brandegee ;  San 
Felipe,  V.  Cleveland. 

Rcfs. — Delphinium  cardin.\le  Hook.  Bot.  Mag.  t.  4SS7  (1855),  based  on  cult,  plants,  the 
seed  sent  by  Wm.  Lobb,  who  collected  near  Los  Angeles;  Torr.  Bot.  Mex.  Bound.  30,  pi.  2 
(1859). 

2.  D.  nudicaule  T.  &  G.  Red  Larkspur.  Stems  slender,  1  to  2  feet  high, 
few-leaved  or  quite  naked;  herbage  glabrous  or  nearly  so;  leaves  somewhat 
succulent,  3  to  5-parted  into  broad  mostly  obtuse  divisions,  the  divisions  cleft, 
lobed  or  entire;  racemes  2  to  12-flowered,  loose  and  open;  pedicels  1  to  3i^ 
inches  long,  the  lower  often  much  longer  than  the  upper;  calyx  red.  glabrous 
or  very  sparsely  puberulent;  sepals  4  to  6  lines  long,  the  spur  nearly  one-half 
longer;  petals  partly  or  mostly  yellow,  the  upper  narrowly  obovate,  sharply 
notched  at  summit,  much  larger  than  the  small  cleft  lower  ones ;  follicles  gla- 
brous, divergent-curving. 

Banks  of  rivulets  and  rocky  summits  of  the  Coast  Ranges  from  the  Santa 
Lucia  Mts.  to  Marin  Co.  and  western  Solano,  and  northward  to  Siskiyou  Co. 
Also  in  the  Sierra  Nevada,  but  rare.    North  to  southern  Oregon. 

Locs. — Coast  Ranges:  Santa  Lucia  Mts.  (Zoe,  4:  148);  Kings  Mt.,  San  Mateo  Co.,  C.  F. 
Baker  975;  Mt.  Day,  B.  J.  Smith;  Mt.  Tamalpais,  Jepson  :  Vaca  Mts.,  Jepsoii;  Kelseyville, 
Irwin;  Ilkiah.  Pvrdy ;  Potter  Valley,  Nettie  Pnrpns ;  Mt.  Hull,  Hall  9556;  Kneeland  Prairie, 
Tracy  2635;  Humbug  divide,  Siskiyou  Co.,  Butler  599.  Marysville  Buttes,  Blaiikinship.  Sierra 
Nevada:  Porcupine  Flat.  Yosemite  Park,  H.  M.  Evans;  Indian  Valley,  Plumas  Co.,  E.  M. 
Austin;  Modoc  Co.,  M.  S.  Baker. 

Refs.— Delphinium  nudicaule  T.  &  G.  Fl.  1:  33  (1838),  type  from  California.  Douglas; 
Jepson,  Fl.  W.  Mid.  Cal.  197  (1901).  D.  luteum  Heller,  Bull.  S.  Cal.  Acad.  2:  68  (1903),  type 
loe.  Bodega  Bay,  Heller  5256 ;  leaves  sparsely  short-hairy ;  flowers  pale  yellow,  pubescent. — 
Ex.  char. 

3.  D.  purpusii  Brandegee.  Stems  11/2  to  3  feet  high;  stems  and  petioles 
slightly  pubescent,  the  leaves  a  little  ciliate ;  leaves  2  to  3  inches  broad,  3-cleft 
into  very  broad  toothed  or  incised  lobes ;  racemes  sparsely  flowered,  4  to  8 
inches  long;  flowers  purplish  red  or  dull  pink,  disposed  to  dry  lavender;  sepals 
about  4  lines  long,  much  shorter  than  the  tliickish  spur;  follicles  7  to  10  lines 
long. 

Rocky  slopes.  Greenhorn  Range  in  the  extreme  southern  Sierra  Nevada. 
Apr.-May.    Rare. 

Locs. — Chaparral,  e.  slope  Greenhorn  Range,  Hull  ij-  Bahcock  5073 ;  mouth  of  Kern  Caiion, 
Heller  7655. 
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Eefs.— Delphixium  purpusii  Brandegee.  Bnt.  Gaz.  27:  444  (1S99),  type  loc.  Erskine  Creek, 
Kern  Co.,  Purpus  5015.     B.  roseum  Heller,  Muhl.  2:  35  (1905),  type  Heller  7655. 

4.  D.  decorum  F.  &  :\r.  Stem  lax.  1  to  I14  (or  2)  feet  high;  herbage  gla- 
brous, or  soiiietiines  slightly  pubescent,  espeeially  the  petioles  and  pedicels; 
basal  leaves  thick,  often  somewhat  succulent,  roundish  in  outline.  1  to  21^ 
inches  broad,  mostly  shallowly  3  to  5-parted  into  broadly  cuneate  or  roundish 
segments;  segments  entire,  or  3-eleft  or  -lobed,  the  lobes  obtuse,  mucronate; 
upper  leaves  pedately  3  to  5  or  rarely  7-parted  into  linear-oblong  lobes;  racemes 
mostly  many-flowered,  2  to  4  (or  11)  inches  long;  pedicels  slender,  spreading, 
14  to  1  or  2  inches  long:  flowers  purple-violet,  glabrous  or  nearly  so;  sepals 
oval,  5  to  8  lines  long,  equaled  or  excelled  1)y  the  spur;  mature  follicles  thickish, 
ol)long.  glabrous,  5  to  6  lines  long,  erect  or  the  tips  spreading;  seeds  sinuous- 
roughened  with  short  scales. 

Open  woods:  Coast  Ranges  and  Sierra  Nevada  foothills  to  Southern  Cali- 
fornia.   Variable  in  leaf  outline  and  lobation,  as,  also,  in  branching. 

Logs. — Morgan,  e.  Tehama  Co.,  Hall  4'  Bahcocl-  4362 ;  Wimmeshaw  Creek,  w.  Tehama  Co., 
Jepson;  Calistoga,  Jepson;  Howell  Mt.,  Tracy  1475;  Bolinas,  Chesnut  <^  Brew;  Mt.  Diablo, 
Davit  1263;  Mt.  Day  and  Arroyo  Hondo,  Santa  Clara  Co.,  B.  J.  Smith;  Loma  Prieta,  Davy  491; 
San  Bernardino  Mts.,  Parish  5724;  Mt.  San  Jacinto,  Jepson  12S9;  Cuyamaca  Mts.,  T. 
Brandegee. 

Yar.  patens  Gray.  Pedicels  glabrous  or  sparsely  glandular-pubescent ;  deep 
blue,  magneta,  pink,  or  lavender-white;  racemes  mostly  strict:  flowers  smaller 
(sepals  4  to  5  lines  long)  ;  follicles  diverging  from  below  the  middle. 

Open  places  in  woods:    Sierra  Nevada,  3()()0  to  8300  feet. 

Locs. — Calaveras  Co.,  Davy  1507;  Yosemite  Park,  Jepson  4514  (Benson  Lake),  3185  (Lake 
Merced);  Hog  Eanch  Road,  Yosemite  Park,  Hall  8905;  Hazel  Green,  Jepson;  Mt.  Silliman, 
Jepson  727;  Limekiln  Creek,  Tulare  Co.,  Jepson  2787;  Lloyd  Mdws.,  Kern  River,  Jepson  4898. 

Refs. — Delphinium  decorum  F.  &  M.  Ind.  Sem.  Petrop.  3:  33  (1837),  type  loc.  Bodega. 
Port;  Eastw.  Bull.  Torr.  Club,  28:  668  (1901);  Jepson,  Fl.  W.  Mid.  Cal.  196  (1901).  D. 
menziesii  of  authors  and  collectors  as  to  S.  F.  Bay  region  plants.  Var.  racemosum  Eastw.  1.  c. 
671  (Marin  to  San  Mateo  cos.);  var.  sonomensis  Eastw.  1.  c,  Altruria,  Sonoma  Co.  D.  patens 
Beuth.  PI.  Hartw.  296  (1848),  type  loc.  plains  near  junction  of  Yuba  and  Feather  rivers, 
Hartwcg  1632. — The  type  of  this  is  exactly  D.  decorum  ace.  Greene,  Pitt.  3:  15  (1896).  Var. 
PATENS  Gray,  Bot.  Gaz.  12:  54  (1887),  type,  the  small-flowered  plant  of  the  middle  Sierras. 
D.  yraeilenluvi  Greene,  Pitt.  3:  15  (1896),  "middle  elevations  of  the  Sierra  Nevada".  D. 
polycladon.  EasUw  Bull.  Torr.  Club,  28:  669  (1901),  type  loc.  forks  of  Bubbs  Creek,  Eastieood, 
and  D.  pratense  Eastw.  1.  c,  type  loc.  Horse  Corral  Mdws.,  Kings  Caiion  trail,  Eastwood,  appar- 
ently belong  here.  D.  siibnndum  Eastw.  1.  e.  670,  t.ype  loc.  Squaw  Valley,  Fresno  Co.,  Bast- 
wood ;  stems  pubescent  with  fine  white  spreading  deflexed  hairs. — Ex.  char.  D.  greenei  Eastw. 
1.  c.  674,  type  loc.  southern  Sierra  Nevada;  Heller,  Muhl.  2:  34  (1905)  ;  peduncles  and  pedicels, 
glandular-hairy. — This  is  a  merely  glandular  form,  represented  by  spms.  from  Limekiln 
Creek,  Tulare  Co..  Jepson  2787. 

5.  D.  menziesii  DC.  Stem  arising  from  a  cluster  of  connected  roundish  or 
cylindric  tubers.  6  to  11  inches  high,  slender,  often  flexuous,  usually  branching 
at  the  base,  the  branches  often  strongly  divergent ;  herbage  cpiite  glabrous,  or 
sometimes  pubescent :  leaves  twice  palmately  divided  and  cleft  into  linear  or 
oblong,  mostly  obtusish,  lobes;  racemes  2%  to  6  inches  long,  mostly  few  (2  to 
several )- flowered ;  pedicels  spreading,  i/o  to  1  inch  long,  the  lower  usually 
elongated,  1  to  IY2  inches  long;  flowers  blue,  sparingly  pubescent,  with  short 
scattered  hairs;  sepals  4  to  8  lines  long,  •%  to  as  long  as  the  slender  spur;  folli- 
cles hirsutulose  or  nearly  glabrous,  7  to  9  lines  long,  curving  and  strongly 
divergent  from  very  base  at  maturity,  rarel.y  suberect ;  seeds  narrowly  sub- 
conic,  rotately  cellular-margined  at  the  truncate  end,  and  a  little  at  the  pointed 
end,  rarely  on  the  sides. 

Northern  ^lendocino  Co.  to  Siskiyou  Co..  1000  to  ()r)Ofl  feet.  Ncn-th  to  British 
Columbia  and  I\Iontana.  Our  Californian  nuiterial  represents  a  rather  detinite 
type  which  is  rather  too  much  unlike,   in  appearance,   apparently  authentic 
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material  of  this  species  from  Vancouver  Island.    Our  form,  moreover,  is  insuffi- 
ciently distinguished  from  the  Californiau  phases  of  D.  paucitlorum. 

Locs. — Kowe 's  Sta.,  Mendocino  Co.,  Chundlcr  1051;  Horse  Prairie,  Trinity  Siunniit,  Jcpson 
2050;  Dorleska,  Salmon  Mts.,  Ball  8596;  Marble  Mt.,  Jepson  2840;  Yreka,  Butler  642;  Goose- 
nest  footbills,  Biitlcr  901;  Modoc  Co.,  M.  S.  Baker. 

Ref. — Delphinium  mexzie.sii  DC.  Syst.  1:  355  (1818),  type  loe.  region  of  Puget  Sound, 
Memies.  • 

6.  D.  pauciflorum  Xutt.  Stems  low  (5  to  15  inches  high),  slender,  mostly 
simple,  few-leaved,  arising  from  a  fascicle  of  oblong  or  fusiform  tubers ;  leaves 
pedately  divided  into  nearly  distinct  segments;  segments  linear  or  lanceolate 
(sometimes  oblong),  entire  or  some  of  them  1  or  2-toothed,  6  to  12  lines  long; 
racemes  few.  2  to  8  (rarely  more)  -flowered;  pedicels  spreading,  i  to  12  lines 
long ;  flowers  blue  to  pink  purplish ;  sepals  4  to  6  lines  long,  much  shorter  than 
the  slender  spur;  follicles  pubescent,  short-oblong  (4  to  6  lines  long),  more  or 
less  spreading  at  tip  in  age;  seeds  margined  on  the  c^uadrate  summit  but  not  on 
the  angles. 

Sierra  Nevada,  5000  to  9100  feet,  mainly  from  Yosemite  Park  northward. 
North  to  Washington  and  east  to  Colorado.    May-July. 

Logs. — Snow  Creek,  Yosemite  Park,  Hall  9185;  Squaw  Valley,  Placer  Co.,  Sonne;  Mt. 
Tallac,  Hall  cf-  Chandler  46?;6:  Donner  Lake.  Heller  6940;  Webber  Lake,  Kennedy;  se.  Siski- 
you, Hall  cl'-  Babcock  4124.  Perhaps  also  at  bead  of  Kern  River  (cf.  Bot.  Cal.  1:  11,  sub  "T>. 
depauperatum"). 

Refs.— Delphinium  p.wciflorum  Nutt.;  T.  &  G.  Fl.  1:  33  (1838),  Rocky  Mts.  and  Blue 
Mts.  of  Ore.,  yuttall.  Var.  nevadense  Gray,  Syn.  Fl.  1':  50  (1895),  type  spms.  from  Cisco, 
Bnlander,  and  Plumas  Co.,  E.  M.  Austin.  D.  decorum  var.  nevadense  Wats.  Bot.  Cal.  1:  11 
(1876).    D.  sonnet  Greene,  Pitt.  3:  246  (1897),  type  loc.  Truckee,  Sonne. 

7.  D.  trolliifoHum  Gray.  Cow  Poison.  Stems  coarse,  4  to  6  feet  high ;  herb- 
age glabrous;  leaves  thinnish,  'IXU  to  5  lines  broad,  orbicular  in  outline,  5  to  7- 
cleft  into  cuneate  segments,  the  segments  incised  or  with  rounded  teeth,  the 
iipper  leaves  with  acute  teeth  or  segments:  racemes  very  loose  below,  some- 
times dense  above,  %  to  1  or  2  feet  long;  pedicels  widelj'  spreading,  1  to  1% 
inches  long,  or  the  lowermost  3  to  5  inches  long,  hairy  or  glabrous;  bractlets 
narrowly  lanceolate,  2  to  4  lines  long ;  flowers  deep  blue ;  sepals  4  to  5  lines 
long,  the  very  slender  spur  nearly  half  again  as  long ;  follicles  glabrous,  9  to  12 
lines  long,  only  slightly  spreading,  or  sometimes  strongly  recurved-spreading. 

iloist  ground  ou  edges  of  woods  near  the  coast :  Humboldt  Co.  North  to 
Oregon. 

Logs. — .\corn,  Jepson  1938;  Campbell's,  Cliesmit  4'  Drew:  abundant  in  the  Mad  River 
valley  (ace.  Blasdale,  Erythea,  4:  187)  ;  near  Buck  Mt.,  Tracy  2712,  2774  (2713,  flowers  pink). 
Should  be  looked  for  in  nw.  Mendocino  Co.  also. 

Ref. — Delphinium  trolliipolium  Gray,  Proc.  Am.  Acad.  8:  375  (1872),  type  from  Oregon, 
E.  Ball. 

8.  D.  scopulorum  Gray  var.  glaucum  Gray.  Stems  tall  (2i4  to  6  feet  high"), 
very  leafy;  lierbage  glabrous,  sometimes  glaucous;  leaves  4  to  6  inches  broad, 
deeply  5  to  7-parted  into  cuneate  divisions;  divisions  incised  and  cleft,  the  cen- 
tral lanceolate  segments  of  each  division  prominent  and  salient;  racemes  1  to 
1%  feet  long;  pedicels  5  to  7  (or  12)  lines  long,  ascending;  bractlets  filiform, 
4  to  6  lines  long;  flowers  blue  or  purplish,  puberulent,  numerous  in  racemes  1 
to  lyo  feet  long;  sepals  5  to  6  lines  long,  the  spur  about  as  long;  lower  petals 
cleft  to  the  middle ;  follicles  5  to  6  lines  long,  glabrous. 

Higher  Sierra  Nevada  from  Yosemite  Park  to  Nevada  Co.,  about  6000  feet. 
San  Bernardino  Mts.    North  to  Wasliiugtou  and  Alaska. 

Locs. — Mariposa  Big  Trees,  Brewer  1940;  Placer  Co.,  Carpenter;  Truckee,  Sonne;  Lincoln 
Valley,  Kennedy  ^-  Doten.  San  Bernardino  Mts.,  ace.  Hxith  (Engler,  Bot.  Jahrb.  20:  457) 
and  Farish. 
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Var.  luporum  Jepson  n.  comb.  Leaves  smaller  (li/4  to  214  inches  l)road), 
xQvy  li^'lit  jir''i'ii-  the  segments  of  the  divisions  more  nearlj'  equal;  flowers  eom- 
jiarativoly  few  (5  to  13).  in  a  rather  loose  raceme;  cal.vx  lightly  villous- 
pubescent. — High  southern  Sierra  Nevada  (Inyo,  Fresno  and  Tulare  cos.), 
10,000  feet. 

Locs. — "Wildflower  Lake,  below  Kcarsarge  Pass,  Jepson  8S9;  Trail  Peak,  Jepson  933. 

Eefs. — Delphinium  scopulorum  Gray,  PI.  Wright.  2:  9  (18.53),  type  loc.  Mimbres,  N.  ilex., 
Wriuht  S42.  Var.  gl.\ucum  Gray.  Bot.'Oaz.  12  :  .52  (1887).  D.  f/Zoufiim  Wats.  Bot.  Cal.  2:  427 
(1880),  substituted  for  D.  seopuloniin  Brew.  &  Wats.  Bot.  C'al.  1:  11  (1876),  which  rests  ou 
specimens  from  the  Big  Tree  road,  Breicer,  and  8ierra  Valley,  Lemmon.  Var.  luporum  Jepson. 
D.  luporum  Greene,  Leaflets,  1:  76  (1904),  type  loc.  Coyote  Creek,  Tulare  Co.,  Culbertson. 

9.  D.  californicum  T.  &  G.  Coast  Larkspur.  Stems  stout,  2i/o  to  7  feet  higli. 
sparsely  pubescent,  many-leaved;  leaves  very  large,  -4  to  6  inches  broad,  2  to  4 
inches  long,  deeply  parted  into  3  to  5  deeply  incised  segments;  sinuses  of  the 
primary  divisions  mostly  closed  in  the  lower  leaves,  open  in  the  upper;  racemes 
very  dense,  %  to  11^  feet  long;  pedicels  1  to  7  lines  long,  or  the  lowest  some- 
what more;  braetlets  verj'  long  and  slender  (4  to  8  lines  long)  ;  flowers  rather 
densely  pilose-pubescent,  white  or  whitish,  or  somewhat  purplish  inside,  never 
fully  expanded;  sepals  3  to  4  lines  long,  commonly  shorter  than  the  spur;  folli- 
cles oblong,  turgid,  4  to  5  lines  long,  hardly,  if  at  all,  diverging;  seeds  black, 
wrinkled. 

Low  hills  near  tlie  coast:    San  Luis  Obispo  Co.  north  to  Pt.  Reyes. 

Locs. — Arroyo  Grande,  Alice  King;  Monterey,  F.  P.  McLean,  Heller  6822;  Los  Gatos, 
Heller  74.57  (stems  partly  glabrous  and  glaucous);  hills  back  of  Stanford,  C.  F.  Baker  842; 
Mission  Hills,  San  Francisco,  Michener  4'  Bioletti;  Berkeley  Hills,  Greene,  Apr.  2,  1SS3,  but 
probably  now  extinct;  Albion  Farm,  Drake's  Bay,  Jepson  555.  Also  summits  of  the  inner 
South  Coast  Range:    Mt.  Diablo,  ace.  Greene  (Erythea,  1:  173);  Cedar  Mt.,  Jepson  6217. 

Refs. — Delphinium  californicum  T.  &  G.  Fl.  1:  31  (1838),  type  from  California,  I'oM(;!fl.s; 
Jepson,  Fl.  W.  Mid.  Cal.  195   (1901). 

10.  D.  hansenii  Greene.  Stems  slender  or  sometimes  very  coarse,  commonly 
simple,  11/4  to  4  feet  high ;  leaves  twice  or  thrice  palmately  divided  into  narrow 
or  oblong  lobes;  petioles  hispid-hirsute;  flowers  pale  blue  to  pink,  lavender  or 
white,  essentially  as  in  D.  hesperium  but  usually  smaller;  raceme  narrow,  most- 
ly dense,  Ito  to  8  inches  long;  pedicels  2  to  4  lines  long,  or  the  lower  sometimes 
i  to  It',  inches  long;  seeds  densely  covered  with  minute  scale-like  processes. 

Sierra  Nevada  foothills,  500  to  3500  feet.  "The  best  type  of  it  is  Davy's  1326, 
Calaveras  Co." — E.  L.  G.,  verbal  statement,  1896.  It  has  the  aspect  of  D.  hes- 
perium and  shows  similar  variations. 

Locs. — Springville,  Tulare  Co.,  Piirpus  5049;  Jliltou,  Davy  1321;  Copperopolis,  Danj  1369; 
Jackson,  Hansen  104;  Butte  Co.,  Austin  cj-  Bruce.  Var.  arcuatum  Greene;  racemes  more 
elongated  (%  to  1%  feet  long),  looser;  spur  strongly  curved  or  straight. — ilountain  Ranch, 
Calaveras  Co?,  Davy  1608;  Yosemite  Valley,  Jepson:  Dunlap,  Fresno  Co.,  Jepson  2758;  Green- 
horn Range,  Hall  4'  Babeocl:  5065. 

Eefs.— Delphinium  hansenii  Greene,  Pitt.  3:  94  (1896).  D.  hesperium  var.  hansenii 
Greene,  Fl.  Fr.  304  (1892),  type  loc.  Amador  Co.,  Geo.  Hansen.  Var.  .\kcuatum  Greene,  Pitt. 
1.  c,  associated  with  D.  hansenii.  Var.  lernense  Davidson,  Muhl.  4:  37  (1908),  type  loc.  Mt. 
Cumniings,  Tehaehapi  Mts.,  Hasse  4"  Davidson  1703. 

11.  D.  variegatum  T.  &  G.  Royal  Larkspur.  Stems  erect,  simple  or  branch- 
ing above,  ^4  to  11,4  feet  high;  herbage  hi.spidulous  with  spreading  hairs,  espe- 
cially at  base ;  leaves  regularly  twice  or  thrice  parted  or  divided,  the  segments 
oblong,  mostly  obtusish  (or  those  of  the  upper  leaves  acute),  mucronulate, 
usually  diverging;  raceme  few  (about  1  to  10)-flowered.  loose,  the  pedicels  1/2 
to  11. '.'inches  long,  or  the  lower  ones  sometimes  mucli  elongated;  flowers  royal 
purple,  rarely  whitish  lavender;  sepals  7  to  12  lines  long;  spur  stoutisli.  as 
long  as  the  sepals,  the  tip  often  slightly  curved;  lower  petals  large,  elliptii- 
or  roundish,  commonly  colored  like  the  sepals;  upper  petals  obliciuely  oblong. 
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Avliitish :  follieles  oblong,  ratliei'  turgid,  7  to  10  lines  long,  hispid-pubescent; 

angles  of  the  seeds  narrowly  -winged,  the  wings  soft-eellular.  eonimonly  sordid. 

Open  grassy  hills,  youth  Coast  Ranges  from  ilendocino  Co.  to  San  ]\Iateo  Co. 

and  San  Luis  Obispo  Co.  Commonly  oceiirring  gregariously  or  in  small  colonies. 

Loes. — Potter  Valley,  Nettie  Pnrpus ;  Seotts  Valley.  Lake  Co.,  Tra-cy ;  Crystal  Springs  Lake, 
San  Mateo  Co.,  Davy  1067;  Eedwood,  Jtpson  5734;  San  Martin,  ChaiicUer  920;  Paso  Eobles, 
Barber;  Santa  Margarita  Valley,  Summers.  Passes  into  D.  parryi  var.  maritimum  Davidson, 
in  the  neighborhood  of  the  last-named  station. 

It  also  passes  into  the  scarcely  distinguishable  var.  APlcrL.\TfM  Greene;  fowers  usually  on 
shorter  pedicels  in  a  cylindrical  raceme. — Inner  foothills  from  Butte,  Tehama  and  Napa  cos. 
southerly  to  Santa  Clara  Co.:  Clear  Creek,  Butte  Co..  EcUer  5520;  Tehama  Co.,  Jepson; 
Calistoga,  Jepson:  Oakville.  H.  KiOiii;  Yonntville,  Jepson;  Vacaville,  Jepson;  Montezuma 
Hills,  Jepson;  Antioch,  Daiy  971;  near  Mt.  Hamilton,  Pendleton. 

Eefs. — Delphixium  VARiE(i.4TUM  T.  &  G.  Fl.  1:  32  (1838),  type  from  California,  Douglas; 
Jepson,  Fl.  W.  Mid.  Cal.  196  (1901).  D.  emiliae  Greene,  Erj'thea,  2:  120  (1894),  type  loc. 
Booth  ranch.  Knights  Valley,  Greene.  Var.  apiculatum  Greene.  Fl.  Fr.  304  (1892).  D.  apieu- 
latum  Greene,  Pitt.  1:  285  (1889),  type  loc.  plains  near  Byron  Springs. 

12.  D.  hesperium  Gray.  Western  Larkspur.  Stem  commonly  simple.  I1/2 
to  3  feet  high,  arising  from  a  cluster  of  thick-fibrous  roots  or  a  single  woody 
taproot;  herbage  shortly  pubescent;  leaves  2  to  3  times  palmately  cleft  into 
oblong  or  linear  spreading  segments ;  raceme  rather  dense,  virgate,  6  to  U 
inches  long ;  pedicels  2  to  6  lines  long,  or  the  lowest  1  inch,  strictly  erect ; 
flowers  commonly  blue,  rarely  pink  or  white  or  intermediate  shades;  sepals  -4 
to  6  lines  long,  equaled  or  exceeded  by  the  straight  spur,  somewhat  densely 
puberulent  on  the  outside  or  the  alternate  ones  with  a  rather  definite  puberu- 
lent  band;  petals  little  shorter  than  the  sepals;  follicles  short-oblong,  3  to  5 
(or  7)  lines  long,  pubescent;  seeds  with  a  loose  cellular  whitish  coat,  which  is 
produced  into  narrow  wings  on  the  angles. 

Dry  open  ground  in  the  foothills:  Coast  Ranges  (Humboldt  Co.  sotith  to 
Contra  Costa  Co.  and  ^Monterey  Co.).  Flowering  at  beginning  of  the  dry  season ; 
rather  common,  but  occurring  as  scattered  individuals,  rarely  in  colonies.  No 
one  constant  and  definite  distinction  between  this  species  and  D.  parryi  has  yet 
been  advanced.  The  two  species,  in  certain  broad  aspects,  are  unlike  and  may 
be  retained  in  spite  of  occasional  specimens  (such  as  plants  from  Buck  ]Mt., 
Humboldt  Co.).  which  blur  the  most  carefully  sought  differences. 

Locs. — Humboldt  Co..  Chandler  (Klamath  River),  Traey  3041  (Kneeland  Prairie),  2755 
(Buck  Mt.)  ;  Sherwood  Valley,  Mendocino  Co.,  Jepson  1835;  Vaea  Mts.,  Jepson;  Howell  Mt., 
Jepson;  South  Los  Guilicos,  Sonoma  Co.,  Bioletti ;  Glen  Ellen,  M.  S.  BaJcer;  Mt.  Tamalpais, 
Bioletti;  Berkeley,  Jepson;  Mt.  Diablo,  Jepson;  Pilarcitos  Lake,  San  Mateo  Co.,  Davy  1152; 
Los  Gatos,  Seller  7440;  Coyote  Creek,  Santa  Clara  Co.,  Jepson;  Paso  Eobles,  Barber;  Thomas 
Valley,  San  Jacinto  Mts.,  EaJl. 

Var.  recurvatum  Jepson  n.  comb.  Habit  of  the  species;  leaves  usually  with 
narrower  more  acute  divisions;  flowers  pink-lavender  or  lavender-white,  rarely 
blue;  sepals  recurving. — Low,  especially  alkaline,  lands.  Sacramento  and  San 
Joaquin  valleys,  and  saline  valleys  of  the  inner  South  Coast  Ranges.  This 
variety  passes  into  the  species  and  lacks  distinguishing  marks  for  specific  or 
even  good  varietal  status.  The  term  linear-oblong  cannot  be  properly  applied 
to  the  sepals  as  exhibited  in  the  usual  collections.  The  sepals  (2  or  mostly  3 
lines  broad)  are  no  narrower  than  often  in  the  species,  the  spur  is  often  blunt, 
but  it  is  often  so  in  the  species,  and  as  to  color  character  both  the  species  and 
this  variety  show  a  fidl  line  of  the  variant  colors  prevailing  in  the  Californian 
species  of  the  section  Delphiniastrum. 

Locs. — Willows,  Jepson;  Pit  River  ferry,  H.  E.  Brown;  Little  Oak  and  Montezuma  Hills, 
Solano  Co.,  Jepson;  Antioch,  Chesnut  4'  Drexc ;  Porterville,  Donnelly;  Estrella,  Jared;  Carrizo 
plain,  Eastwood;  upper  San  Joaquin  valley,  Kern  Co.,  Davy  1881. 

Var.  cuyamacae  Jepson  n.  comb.  Leaves  thickish  or  subcoriaceous.  the  sin- 
uses with  straight  rather  than  curving  sides,  .the  lobes  broad  and  mainly  cleft 
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at  apex;  raeenip  dense  (like  San  Joaquin  Co.  specimens  of  var.  recnrvatum)  or 
loose ;  flowers  blue,  like  those  of  the  species. — Cuyamaea  ilts.  Perhaps  also  on 
Mt.  Pinos. 

Var.  seditiosum  -Jepson  n.  var.  Leaves  mostly  at  base,  minutely  pubescent  or 
oanesceut,  the  segments  filiform  or  narrowlj'  linear,  more  or  less  revolute. — 
(Folia  plerunKjue  basalia.  puberulentia  vel  caneseentia.  segmentis  tiliformis 
vel  linearis  angustis  plus  minusve  revolutis.) — Monterey  Co.  towards  the  coast. 
This  variety,  with  leaves  simulating  those  in  forms  of  D.  parryi,  may  be  said  to 
represent  a  passing  over  into  that  species.  It  is  inclined  to  lose  its  leaf-blades 
in  a  similar  numner. 

Logs. — Upper  San  Antonio  Creek,  Santa  Lueia  Mts.,  Jepson  1655  (type)  ;  Pacific  Grove, 
Tidestrom.    - 

Refs. — Delphinium  hesperium  Gray,  Bot.  Gaz.  12:  5.3  (18S7).  Mariposa  Co.  and  Monterey 
northward  to  w.  Ore.;  Jepson,  Fl.  W.  Mid.  Cal.  196  (1901).  D.  simplej:  Brew.  &  Wats.  Bot. 
Cal.  1:  10  (1876),  not  of  Dougl.  (1829).  Var.  recurvatum  Jepson.  D.  recurvatum  Greene, 
Pitt.  1:  285  (1889),  moist  subsaline  grounds  along  the  San  .Toaquin  River  from  Antioch 
to  Tidare;  collection  was  made  by  Greene  at  Byron,  Mar.  24,  1889,  and  may  well  be 
taken  as  the  type;  Heller,  Muhl.  2:  3-1  (1905).  Var.  CUYAmacae  Jepson.  D.  cuyamacae 
Abrams,  Bnll.  Torr.  Club,  32:  538  (1905),  type  loe.  Cuyamaea  Lake,  Abrams  3888;  the  leaves 
are  similar  to  those  of  D.  andersonii. 

13.  D.  parryi  Gray.  Stems  commonly  simple,  1  to  234  feet  high,  arising 
from  a  short  caudex  crowning  several  woody-fibrous  roots ;  herbage  minutely 
puberulent;  leaves  twice  divided  and  redivided  into  narrowly  linear  lobes,  the 
lobes  usually  elongated,  acute.  Xj,  to  2i/^  inches  long,  and  often  arcuate-con- 
torted; upper  leaves  often  pedatelj'  5-divided  into  filiform  lobes;  racemes  vir- 
gate,  often  cylindric,  sometimes  loose,  strict,  4  to  14  inches  long;  pedicels 
mostly  4  to  12  lines  long  or  the  lower  longer;  flowers  blue  or  light  purplish, 
rarely  white-flowered;  sepals  6  to  8  lines  long,  equaling  the  spur.  Ii4  to  2 
times  as  long  as  the  jictals;  follicles  puberulent,  5  to  6  lines  long;  seeds  with  a 
loosely  cellular  whitish  margin  to  the  angles. 

Sandy  or  loam  soil,  open  ground.  Southern  California,  occurring  mainly  from 
the  coast  to  the  interior  (cismontane)  valleys,  but  reaching  the  edge  of  the 
Colorado  Desert  in  eastern  San  Diego  Co. ;  north  to  the  San  Carlos  Range  and 
southern  Sierra  Nevada  (Tulare  Co.).  May-June.  With  the  coming  on  of  the 
rainless  season,  the  blades  of  the  lower  leaves  are  inclined  to  disjoint  roughly 
in  age,  leaving  the  rigid  petioles  behind. 

Locs. — San  Timoteo  Canon.  Jepson ;  La  Presa,  EalJ  3896;  Carrizo  Creek,  T.  Branrieyec ;  Coa- 
huilla  Valley,  Jepson  1473;  Menifee,  A}ice  King;  Winchester,  Hall  424;  Vanderventer 's,  Jep- 
son 1429;  San  Jacinto  River  Canon,  Eall  2013;  Riverside,  Jepson  1221;  San  Bernardino, 
Parish  7091;  Claremont,  Chandler;  Kaweab,  Eastwood;  Waltham  Creek,  near  Alcalde,  Jepson 
2654;  San  Carlos  Creek,  San  Carlos  Range,  Jepson  2736. 

Var.  blochmanae  Jepson  n.  comb.  Leaf-lobes  narrowly  linear  (14  to  %  line 
wide)  ;  flowers  large,  in  a  dense  short  raceme  (21/0  to  4  inches  long),  the  light 
blue  sepals  in  plea.sing  contrast  to  the  white  petals;  sepals  8  to  11  lines  long, 
with  crisped  edges ;  seed  unknown. — Near  the  coast.  San  Luis  Obispo  Co. 
Known  only  at  Nipoma,  where  first  collected  by  W.  H.  Brewer,  Apr.  10,  1861, 
and  by  Ida  M.  Blochman,  thirty-two  years  later,  the  specimens  of  the  latter 
exhibiting  exactly  the  distinctive  features  of  the  earlier  collection. 

Var.  maritimum  Davidson.  Commonly  branching;  leaf-lobes  mostly  1  to  3 
lines  broad,  often  falcately  curving;  raceme  loose,  commonly  elongated  (4  to 
15  inches  long),  the  pedicels  1  to  2  inches  long;  flowers  large,  the  sepals  6  to  11 
lines  long;  angles  of  the  seed  not  winged. — Coast  region.  San  Luis  Obispo 
south  to  Los  Angeles  Co.  and  San  Diego.     Renuirkat)le  for  its  wingless  seeds. 

Logs. — Santa  Margarita  Valley,  Summers;  Oso  Flacco,  San  Luis  Obispo,  Summers;  Santa 
Monica  Caiion,  Barber  133 ;  San  Diego,  T.  Brandegee. 
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Refs. — Delphinium  parryi  Gray,  Bot.  Gaz.  12:  53  (1SS7),  type  loe.  Sau  Bernardino, 
Tarry,  Lemmon,  Parish;  Syn.  Fl.  1':  48  (1895).  Var.  blochmaxae  Jepson.  D.  blochmanae 
Greene,  Erythea,  1:  247  (1893).  D.  ornatum  Greene,  Fl.  Fr.  304  (1892),  type  loe.  Niporaa, 
San  Luis  Obispo  Co.,  Brewtr  409.  Var.  maritimum  Davidson,  Mulil.  4:  35  (1908),  type  loe. 
Ballona,  Ahrams  1186. 

14.  D.  parishii  Gray.  Stems  stoiit  or  somewhat  slender,  li/o  to  2  feet  high, 
one  or  several  from  the  crown  of  a  stout  root,  which  foi-ks  into  several  deep- 
seated  branches;  herbage  wholly  glabrous  or  commonly  so;  leaves  %  to  li/o  (or 
2")  inches  broad,  the  basal  cut  into  broadish  segments  which  are  again  cleft  or 
toothed,  the  basal  similar  but  often  more  narrowly  divided ;  raceme  virgate, 
many-flowered.  5  to  7  inches  long;  pedicels  4  to  8  lines  long;  flowers  a  light  but 
lively  sky-bhie;  sepals  3  to  5  lines  long,  the  petals  %  as  long;  follicles  obscure- 
ly puberulent.  sometimes  a  little  distended  at  the  middle,  5  to  6  lines  long; 
seeds  as  in  D.  hesperium. 

Sandy  washes  or  mesas,  500  to  7500  feet:  throughout  the  Mohave  Desert, 
north  into  Inyo  Co.  and  south  to  Palm  Springs  in  the  Colorado  Desert.  May- 
June.  The  primary  segments  of  the  lower  leaves  have  a  disposition  to  be 
divergent,  rather  straight-margined  and  of  ecpial  breadth  from  base  to  apex, 
and  cleft  only  at  apex.  The  flowers  have  a  characteristic  and  constant  shade 
of  blue,  which  is  dift'erent  from  that  of  any  other  of  our  species.  This  is  the 
only  species  known  in  the  Mohave  Desert. 

Locs. — Red  Hill,  near  Bishop,  Better  8247 ;  Pleasant  Caiion,  Panamint  Mts.,  BaU  4"  Chan- 
dler 6968;  Lee  Well,  Nelson  Range.  Hall  #  Chandler  7136;  Providence  Mts.,  T.  Brandegee; 
Premonts  Peak,  Mall  ^'-  Chandler  6860;  Calico  Wash,  Jepson  5416;  Barstow,  Jepson  5362; 
Ord  Mt.,  Jepson  5870,  5930;  Victorville,  EaU  6201;  Antelope  Valley,  Vavy  2305,  2485;  Palm 
Springs,  Parish  6074. 

Var.  inopinum  Jepson  n.  var.  Stems  3  feet  tall,  the  stems  and  leaves  quite 
glabrous:  seinils  very  narrow  (suboblong),  glabrous;  follicles  glabrous. — - 
(Caules  ped.  3  alti.  caules  foliaque  glabra;  sepala  perangu.sta  (suboblonga), 
glabra;  folliculi  glabri.)' — Kern  River  Canon,  7S00  ft.  alt..  Jepson  5012.  Re- 
markable for  its  high-montane  habitat,  its  very  narrow  sepals  and  quite  gla- 
brous pale  lavender  calyx. 

Refs.— Delphinium  parishii  Grav,  Bot.  Gaz.  12:  53  (1887),  type  loe.  AVest  Caiion,  Palm 
Springs,  Parish.  D.  colestinnm  Rydb.  Bull.  Torr.  Club,  39:  320  (1912),  type  loe.  s.  Utah, 
Palmer  11;  not  D.  colestinuvi  Franch  (1894).  D.  mohavense  Parish  ined.,  as  to  the  plant  of 
Barstow  (above  cited)  ;  iueludiug  also  generally  the  plants  of  the  Mohave  Desert. 

15.  D.  andersonii  Gray.  Stems  several  from  the  base,  li/o  to  2  feet  high ; 
herbage  more  or  less  glaucous,  glabrous  or  nearh^  so,  the  blades  lightly  pilose ; 
leaves  thickish,  1  to  21/0  inches  broad,  deeply  and  ineisely  2  to  3  times  parted 
into  oblong  or  linear  segments,  the  teeth  of  the  lower  leaves  mostly  obtuse, 
sometimes  acute;  raceme  rather  loose,  7  to  10  inches  long;  pedicels  lo  to  1 
(or  II/2)  inches  long;  flowers  blue;  sepals  5  to  6  lines  long,  mostly  longer  than 
the  stout  spur,  which  is  shortly  curved  at  the  bhuit  tip ;  follicles  glabrous,  5  to 
7  lines  long. 

Adobe  soil :  western  Nevada,  and  in  California  on  t]ie  desert  side  of  the 
northern  Sierra  Nevada.  It  is  uncertain  whether  this  little-known  species 
crosses  the  Sierra  axis  westward.  Plants  from  the  high  Sierras  could  at  pres- 
ent be  referred  here  only  with  a  mark  of  doubt  and  are  not  cited. 

Loes. —  (?)   Shumway,  Lassen  Co.,  Bruce.     Kings  Canon,  Onnsby  Co.,  Nev.,  C.  F.  Baker. 
Refs. — Delphinium  axdersonii   Gray,  Bot.  Gaz.   12:    53    (1S87),   resting  on  D.   mensiesii 
Wats.  Bot.  King,  11   (1871),  as  to  plants  of  western  Nev. 

16.  D.  uliginosum  Curran.  Stems  erect,  nearly  naked,  1  to  2  feet  high, 
glabrous  or  sparingly  hispidulose ;  leaves  glabrous,  cuneately  fan-shaped,  1  to 
3  inches  long  (on  petioles  as  long  or  longer), the  earliest  merely  cleft  or  toothed 
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at  apex,  the  later  incisely  parted;  racemes  strict,  the  pedicels  subecixial;  flowers 
blue  or  occasionally  pink;  sepals  3  to  6  lines  long,  the  spur  as  long  or  longer; 
petals  deeply  notched,  ciliate,  and  with  a  tuft  of  hairs  on  the  upper  side ;  folli- 
cles slender,  pubervileut,  4  to  G  lines  long;  seeds  densely  covered  with  minute 
blunt  processes,  some  short,  some  longer  and  branched. 

"Wet  places.  Napa  Co.  north  through  Lake  Co.  to  western  Colusa  Co. 

Locs. — Howell  Mt.,  Tracy  354;  Butt's  Canon,  Mapa  Co.,  K.  Brandepce. 

Eef. — Delphinium  ulkunosum  Curran,  Bull.  Cal.  Acad.  1:  151  (18S5),  type  loc.  very  wet 
swamps,  Epperson's  (foothills  of  western  Colusa  Co.,  near  Lake  Co.  boundary),  Mary  K. 
Curran. 

S.    ACONITUM  L.    Aconite. 

Tall  perennial  herbs  with  palmately  lobed  leaves.  Flowers  showy,  irregular. 
Sepals  5,  the  upper  one  larger  and  hooded  or  helmet-like.  Upper  petals  2,  re- 
duced to  slender  claws  terminating  in  a  nectary  and  covered  by  the  helmet- 
like sepal,  the  3  lower  ones  minute  rudiments  or  wanting.  Stamens  numerous. 
Pistils  3  to  5,  many-ovuled,  becoming  follicles  in  fruit. — Species  about  60, 
northern  hemisphere.     (Ancient  Greek  name.) 

1.  A.  columbianum  Nutt.  Western  Monkshood.  Stems  li/4  to  3  feet  high, 
arising  from  thick  roots;  leaves  roundish  in  outline,  2  to  3  inches  broad,  parted 
or  divided  into  5  cmieate  toothed  or  incised  lobes;  raceme  loose,  sometimes 
paniciilate,  viscid-pubescent ;  flowers  blue,  rarely  white ;  hooded  sepal  6  to  7 
lines  long. 

Wet  meadows  and  streamlet  borders,  4000  to  8000  feet:  Sierra  Nevada, 
north  to  Modoc  Co.  and  west  to  Trinity  Co.  Arizona  to  British  Columbia.  July. 

Locs. — Garfield  Forest,  Sequoia  Park,  Jepson  4663;  Soda  Creek,  Tulare  Co.,  Purpm  .5275; 
iliddle  Fork  Kings  River,  Henrietta  M.  Eliot:  Pine  Ridge,  Fresno  Co.,  Hall  if  Chandler ;  Eagle 
Peak,  Yosemite,  Chesnnt  tf-  Drew;  Donner  Lake,  Heller  6917;  Plumas  Co.,  Piatt;  Morgan, 
Tehama  Co.,  Hall  #  Babcoci  4413;  Ft.  Bidwcll,  ilannini; ;  Mt.  Shasta,  Geo.  B.  Grant;  Shackel- 
ford Creek,  w.  Siskiyou,  Butler  1774;  Salmon  Mts.,  Hall  8635   (flowers  white). 

Ref. — AcoNiTUM  COLUMBIANUM  Nutt.;  T.  &  G.  Fl.  1:  34  (183S),  type  Ice.  Columbia  River 
below  Walla  Walla,  Ntdtalh    A.  fisclieri  Brew.  &  Wats.  Bot.  Cal.  1:  12  (1876),  not  Reiehenb. 

9.  ANEMONE  L.  Wind-flower. 
Perennial  herbs,  the  stems  and  basal  leaves  from  a  rootstock.  Stem  leaves 
none  except  an  involucral  whorl  of  3  near  to  or  distant  from  the  solitary  or 
mnbellate  flowers.  Sepals  5  to  8,  petal-like,  imbricate.  Petals  none.  Stamens 
numerous.  Acheues  numerous,  the  style  short  or  developing  into  a  long 
plumose  tail.  Seed  suspended. — Species  about  90,  all  continents.  (Greek 
anemos,  wind,  the  flowers  disturbed  by  the  wind.) 

Leaves  2  to  3  times  finely  dissected  into  small  segments;  stems  from  the  crown  of  a  thick  root. 

Styles  densely  hairy,  becoming  plumose  tails  in  fruit 1.     A.  occidentalis. 

Styles  not  hairy. 

Sepals  elliptic  or  oval,  7  to  10  lines  long;  stems  from  the  crown  of  a  taproot 

2.    A.  baldensi.s. 

Sepals  oblong,  4  lines  long;  stems  from  a  tuber 3.     A.  iuberosa. 

Leaves  3-f oliolate,  not  dissected ;  stems  from  horizontal  rootstoeks. 

Involucral  leaves  sessile ;    rootstoeks  filiform    4.     A.   deltoidea. 

Involucral  leaves  petioled;   rootstoeks  thickened    5.     A.  quinquefolia. 

A.  Styles  densely  soft-hairy ;  achenes  with  long 
plumose  tails. — Subgenus  Pulsatill.v. 
1.  A.  occidentalis  Wats.  Stems  from  the  crown  of  a  thick  vertical  root.  4 
to  15  inches  high,  1-flowered;  stems,  petioles  and  midribs  woolly-pubescent, 
mostly  glabrate,  except  at  base  of  bracts  and  of  stems;  leaves  divided  into  5 
petioled  divisions,  the  divisions  2  or  3  times  divided  and  cleft ;  involucral  leaves 
sessile  by  a  broad  base,  similar  to  the  basal  loaves;  sepals  5  (or  6),  white  "or 
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piirplisli",  oval  or  broadly  oblong,  1  iiicli  long;  achenes  pubescent,  their  tails 
%  to  1  inch  long,  at  length  recurved,  formiug  a  globose  head  Vy^  to  2  inches  in 
diameter;  receptacle  minutely  velvety. 

Alpine,  6000  to  10,000  feet :  Sierra  Nevada  north  to  Mt.  Shasta,  thence  west 
to  western  Siskiyou.    North  to  British  Columbia.    June. 

Locs. — Little  Kern  River,  Furpus  1813;  Alta  Mdws.,  Sequoia  Park,  Hopping;  Nevada  Co., 
Carpenter ;  Lassen  Peak,  Lemmon;  Mt.  Sliasta,  Brewer  1419;  near  Marble  Mt.,  Jepson  2852. 

Ref. — Anemone  occidentalis  Wats.  Proo.  Am.  Acad.  11:  121  (1876),  mts.  from  British 
Columbia  to  Mt.  Shasta  and  Lassen  Peak. 

B.    Styles  glabrous  or  nearly  so;  achenes  with  glabrous  or 
pubescent  tails. — Subgenus  Euanemone. 

2.  A.  baldensis  L.  Stems  1  to  several,  4  to  15  inches  high,  arising  from  the 
branching  crown  of  a  thick  taproot.  1-flowered ;  herbage  glabrate  (sometimes 
silky  when  young)  ;  leaves  3  times  dissected  into  linear  or  oblong  acute  lobes, 
the  lobes  2  to  6  lines  long;  flowers  white  or  "bluish",  1  to  !•%  inches  broad; 
sepals  5  or  6  to  8,  elliptic  or  oval ;  ovary  hairy ;  style  almost  capillary,  glabrous 
or  nearly  so. 

Ilillslopes  at  5000  to  7000  feet :  northern  Sierra  Nevada ;  far  North  Coast 
Ranges.    June-July. 

Locs. — Castle  Peak,  Eeller  7U99;  Plumas  Co.;  Marble  Mt.,  Chandler  1676;  Salmon  Mts., 
Ban  6567. 

Refs. — Anemone  baldensis  L.  Mant.  PI.  1:  78  (1767).  type  European;  Ulbrich  in  Engler, 
Bot.  Jahrb.  37:  244,  fig.  4C  (1906).  A.  drummondU  Wats.  Bot.  Cal.  2:  424  (1880),  based 
ohiotly  on  Cal.  spms.  from  northern  Sierra  Nevada  and  Scott  Mts.  A.  ealif arnica  Eastw. 
Proc.  Cal.  Acad.  ser.  2,  6:  423  (1896),  type  loc.  near  Lot's  Lake,  w.  Plunuis  Co.,  J.  B. 
Scupham. 

o.  A.  tuberosa  Rydb.  Stems  4  to  10  inches  high,  from  a  tuberous  root,  1  or 
rarely  2-flowered;  leaves  3-foliolate,  glabrate,  the  divisions  ternately  cleft  and 
toothed;  flowers  white  or  purplish,  7  to  9  lines  broad;  sepals  8  to  10,  linear- 
oblong  ;  style  filiforni,  straight,  nearly  as  long  as  the  ovary ;  achenes  densely 
woolly. 

Panamint  ]\Its.,  ace.  Coville :  Arizona  to  Utah. 

Refs. — Anemone  tuberosa  Rvdb.  Bull.  Torr.  Club,  29:  151  (1902).  A.  sphcnophijlla  Cov. 
Coiitrib.  U.  S.  Nat.  Herb.  4:  56  (1893),  not  Poepp. 

4.  A.  deltoidea  Hook.  Stems  3  to  12  inches  high ;  rootstoek  filiform  or  whip- 
like, several  inches  long;  basal  leaves  and  involucral  leaves  3-foliolate;  leaflets 
broadly  ovate  or  rliombic,  crenately  toothed  above  the  entire  base,  some  spar- 
ingly incised,  1  to  3  inches  long;  sepals  commonly  5,  white,  ti  to  11  lines  long; 
achenes  hirsute-pttl)eseent.  with  straight  style. 

Woods.  Humboldt  Co.  to  Siskiyou  Co.,  600  to  5500  feet.  Northward  to  Wash- 
ington.   May-July. 

Locs. — Hydesville,  Tracy  2444;  Camp  Grant,  Davy  5499;  Pepperwood,  Jepson  1913;  Trinity 
Summit,  Jepson  2029  (c(mimon  and  forming  beautiful  spots  on  the  forest  carpet)  ;  Salmon  Mts., 
Ua.n  8675;  near  Marble  Mt.,  Jepson  2848.     Colestin,  Siskiyou  Mts.,  Ore.,  W.  P.  Gibbons. 

Ref. — Anemone  deltoidea  Hook.  Fl.  Bor.  Am.  1:  6,  t.  3,  f.  A  (1829),  type  loc.  woods, 
Columbia   River  mouth,   Douglas. 

A.  oeegana  Gray,  Proc.  Am.  Acad.  22:  308  (1887),  type  loc.  Hood  River,  Ore.  Involucral 
leaves  3-divided;  flowers  blue. — Oregon  (Waldo,  near  the  California  line,  Howell)  and  Wash- 
ington. 

5.  A.  quinquefolia  L.  var.  grayi  Jepson.  Wood  Anemone.  Stems  slender, 
l-flowered.  4  to  12  in.  high,  from  a  thickish  rootstoek ;  basal  leaf  simple,  of  reni- 
form  outline,  trifid;  involucral  leaves  3-foliolate,  petioled,  the  leaflets  obovate, 
entire  at  base,  crenately  toothed  or  incised  above,  the  lateral  usually  oblicjue, 

JEPSON,  Flora  of  California,  vol,  1,  pt.  5.  pp.  497-52S,  Feb.  11.  1915. 
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1/2  to  11/2  inches  long;  flowers  white  or  pale  blue,  6  to  8  lines  broad;  sepals  5 
(or  6)  ;  achenes  puberulent,  with  short  recurved  style. 

Shady  woods  in  mountains,  mostly  near  the  coast,  200  to  5000  feet :  Santa 
Cruz  Co.  to  Siskiyou  Co.  North  to  British  Columbia,  thence  east  to  the  Atlantic. 
Mar. -June. 

Locs.— Santa  Cruz  Mts.,  M.  S.  Baker:  Kiugs  Mt.,  San  Mateo  Co.,  C.  F.  Bnk-cr  32,3;  Mill 
Valley,  Jepson;  Ft.  Ross,  Davy  1674;  Sonoma  Creek  Canon,  M.  S.  Baker;  Humboldt  Bay, 
Trac-ii  2949;   Trinity  Summit,  Davy  .5744;   Marble  Mt.,  Chandler  1551. 

Refs. — Anemone  quinquefolia  L.  Sp.  PI.  1:541  (1753),  tvpe  loc.  Virgina.  Var.  gr^wi 
Jepson,  Fl.  W.  Mill.  Cal.  198  (1901).  A.  nrmorosa  Brew.  &  Wats.  Hot.  Cal.  1:4  (187(;),  not  L. 
A.  nemorosa  var.  grayi  Greene,  Fl.  Fr.  295  (1892).  A.  grayi  Behr.  &  Kell.  Bull.  Cal.  Acad.  1:5 
(1884),  type  loc.  Lagunitas,  Mt.  Tamalpais. 

10.     TRAUTVETTERIA  F.  &  M. 

Perennial  herbs.  Leaves  alternate,  simple,  palmately  cleft,  mostly  basal. 
Stems  branching  at  summit  and  bearing  loose  corymbose  cymes  of  white  flowers. 
Sepals  3  to  5,  broad,  white,  petal-like,  caducous.  Petals  none.  Stamens  numer- 
ous, filaments  clavate,  white,  conspicuous.  Achene  utricular,  capitate  on  the 
short  receptacle. — Species  2,  North  America  and  Asia.  (E.  R.  Trautvetter, 
Russian  botanist,  19th  century.) 

1.  T.  grandis  Nutt.  Stems  IV2  to  3  feet  high;  leaves  deeply  about  5-eleft, 
21 2  to  8  inches  broad,  uneipudly  serrate,  the  basal  long-,  the  cauline  sliort-petioled  ; 
flowers  6  to  8  lines  broad ;  sepals  oval  or  roundish,  concave,  2  lines  long ;  achejies 
glabrous. 

IMountain  woods,  northern  California  from  Plumas  Co.  to  Siskiyou  Co.  North 
to  British  Columbia. 

Locs.— Mill  Creek,  Plumas  Co.  (ace.  Bot.  Cal.  2:425);   Marble  Mt.,  Chandler  1601. 

Ref. — Tr.\utvetteria  gkandis  Nutt.;  T.  &  6.  Fl.  1:37  (1838),  type  loc.  shady  woods, 
Columbia  Biver,  Nuttall. 

11.     THALICTRUM  L.     Meadow  Rie. 

Perennial  hei-bs  with  mostly  tall  erect  stems  from  a  sliort  rootstoek.  Leaves 
bi-  or  tri-ternately  compound,  with  petiolulate  (or  some  sessile)  leaflets.  Flowers 
many,  small  {IY2  to  3  lines  long),  panicled,  rarely  in  a  raceme,  dioecious,  or 
sometimes  perfect.  Sepals  4  (or  5  to  7),  greenish,  or  more  or  less  petal-like. 
Petals  none.  Stamens  numerous  with  long  nuieronate  anthers  on  capillary 
filaments.  Achenes  4  to  15,  veined  or  furrowed,  sometimes  inflated,  tipjied  with 
tiie  persistent  long  styles. — Siiecies  about  80,  all  continents  except  Australia,  but 
chiefly  north  temjierate  North  America,  Europe  and  Asia.  (Greek  thallo,  to 
grow  green,  the  ajiplieation  uncertain.) 

Flowers  in  a  simple  raceme,  perfect,  nodding;  alpine  or  subalpine  dwarf 1.     T.  alinnnm. 

Flowers  in  a  panicle;  tall  plants,  mostly  of  the  foothills  and  middle  altitudes. 

Flowers  perfect;   achenes  stiped 2.     T.  sjiarxifliirum. 

Flowers  dioecious;  achenes  not  stiped  or  scarcely  so. 

Achenes  broad,  strongly  oblique  both   ventrally  and  dor-sally;   common. 

Sides  of  achene  3  or  4-ribbed 3.     T.  fendlcri. 

Sides  of  achene  with  brandling  nerves,  at  most  l-ribbed 4.     T.  polycarpum. 

Achenes  narrow,  scarcely  obli<|ue;  rare 5.     T.  occidcntalc. 

1.  T.  alpinum  L.  Stems  3  to  G  inches  high;  leaves  basal,  short -petioled,  1 
to  11/2  inches  long,  ternate,  tlie  lateral  divisions  with  3,  the  terminal  with  5 
leaflets;  leaflets  notched,  3-cleft  or  -divided,  11/.  to  2  lines  long;  flowers  in  a  simple 
raceme,  perfect,  purjdi.sh,  nodding;  achenes  slightly  flattened,  .ses.sile,  4  or  5-ribbed 
on  the  sides,  1  to  II4  lines  long. 

Cottonwood  Creek,  White  ]Mts.,  ace.  CoviUe.  Nevada  to  Colorado,  north  to 
the  Arctic.     Cireumpolar.     It  is  probable  that  this  species  once  occupied  most 
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of  the  northern  hemisphere  south   of  the  great   glaciers. — Avebury.   Brit.   Fl. 

Plants,  49. 

Befs. — Thalictrum  .^lpin'UM  L.  Sp.  PI.  1:54.3  (17.53),  type  European;  Gov.  Contrib.  U.  S. 
Nat.  Herb.  4:5.5  (1893). 

2.  T.  sparsiflorum  Turcz.  Stems  erect,  slender,  2  to  2i/2  feet  high ;  tlowers 
perfect,  few  in  a  narrow  panicle;  leaflets  small  (6  to  10  lines  long)  ;  ovaries 
densely  and  minutely  glandular ;  achenes  very  minutely  glandular-dotted,  shortly 
stiped,  2V2  Hues  long,  I14.  to  IV2  lines  wide,  strongly  oblique  (half-obovate), 
with  the  dorsal  angle  sti'aight,  the  sides  with  3  or  4  veins  curving  upward  and 
inward  from  the  base  and  more  or  less  branching  above. 

Iligli  mountains,  5000  to  D500  feet:  San  Bernardino  Mts.  and  Sierra  Nevada. 
East  to  the  Rocky  Mts.,  north  to  Ala.ska.    Asia. 

Loes. — Mt.  San  Gorgoiiio,  Geo.  B.  Grant;  Poison  Meailow,  Tulare  Co.,  Jcpson  1126;  Pine 
Eidge,  Fresno  Co.,  Hall  ^-  Chandler  142;  upper  San  Joaquin  River,  Madera  Co.,  Cmigdon; 
Truekee,  Heller  7056;  Pine  Ci-eek,  Lassen  Co.,  Bal-er  4-  Nutting. 

Ref. — Th.\lictrum  sparsiflorum  Turcz.;  F.  &  M.  Ind.  Sem.  Petrop.  1:40  (1835),  type 
Asiatic. 

3.  T.  fendleri  Engelm.  Stems  2  to  3  feet  high;  herbage  glabrous;  leaflets 
roundish,  5  to  8  lines  long,  incised  or  crenate,  the  teeth  mostly  rounded  but 
apiculate ;  panicle  3  to  6  inches  long  or  with  accessory  panicles  from  the  upper 
axils;  sepals  mostly  white-scarious,  elliptic  to  ovate,  mostly  obtuse;  achenes  2  to 
3  lines  long,  1  to  2  lines  broad,  irregularly  oval  in  outline,  more  oblique  ventrally, 
the  sides  3  or  4-nerved  or  -ribbed,  the  central  nerve  most  prominent,  the  lateral 
often  branched,  or  merely  with  irregular  branching  nerves  on  the  sides. 

Sierra  Nevada  and  mountains  of  Southern  California,  mostly  at  higher  alti- 
tudes. East  to  New  Mexico.  The  number,  development,  and  branching  of  the 
nerves  on  the  sides  of  the  achene  is  so  variable  that  this  character  must  be  used 
with  caution. 

Locs. — Golden  Trout  Creek,  Tulare  Co.,  Jepson  4933 ;  Nellie  Lake,  Fresno  Co.,  A.  L.  Grant 
1078;  Stubblefield  Canon,  Yosemite  Park,  Jcpson  4539;   Summit,  Nevada  Co.,  Jepson.. 

Var.  hesperium  Jepson  n.  comb.  Inflorescence  and  achenes  very  sparsely  glandular- 
puberuleut;  achenes  flattened. — California,  range  of  the  species  and  passing  into  it,  perhaps 
scarcely  worth  definition:  Glen  Alpine,  Katharine  Chandler;  Round  Mdw.,  Giant  Forest, 
Jepson  710. 

Rpfs. — Tn.\LicTRUM  FENDLERI  Engelm.;  Gray,  Mem.  Am.  Acad.  4:5  (1849),  type  loc.  Mora 
Creek,  New  Mexico,  Fendler.  Var.  hesperium  Jepson.  T.  hesperium  Greene,  Pitt.  2:24 
(1889).  T.  fendleri  var.  platiicarpum  Trel.  Proc.  Post.  Soc.  Nat.  Hist.  23:304  (1883),  based 
ou  California  material ;  not  T.  platycarpuni  Hook.  &  Th. 

4.  T.  polycarpum  "Wats.  Stems  2  to  3  (or  6)  feet  high;  herbage  glabrous 
throughout  ;  leaflets  rather  prominently  veined  beneath  ;  sepals  elliptic  to  ovate, 
mostly  acute ;  achenes  many,  somewhat  inflated,  the  sides  marked  with  anasto- 
mosing veins  and  mostly  with  a  salient  rib  down  the  middle. 

Coast  Ranges  and  Southern  California,  mostly  of  the  foothills  or  of  lower 
altitudes. 

Loes. — Van  Duzen  River  Valley,  Trao)/  2679;  Ross  Valley,  Marin  Co.,  Jepson;  Berkeley, 
Jepson;  Niles,  Jepson:  Crystal  Springs  Lake,  C.  F.  Baker  692;  Nacimiento  River,  Jepson 
1696;  Santa  Maria.  Ida  M.  lilochman:  Arroyo  Seco,  San  Gabriel  Mts.,  Peirson  53;  Palomar, 
Jepson.  1503(1 ;  San  Diego,  Ahranis  3423. 

Var.  caesium  Jepson  n.  comb.  Glaucous  throughout ;  achenes  less  turgid,  the  sides  simply 
with  an.'istomosing  veins. — Central  and  northern  Sierra  Nevada  foothills  and  lower  altituiles. 
Perhaps  better  regarded  as  identical  with  the  species,  but  in  any  event  illustrated  by  the  follow- 
ing: near  Chico,  Greene;  Calaveras  Co.  (ace.  Greene)  ;  Heteh-Hetchy,  Jepson  3643  (Black 
Oak  opens). 

Befs. — Thalictrum  polycarpu.m  Wats.  Proc.  Am.  Acad.  14:288  (1879^;  Jepson,  Fl.  W. 
Mid.  Cal.  202  (1901).  T.  fendleri  Engt-lm.  var.  .'polyciirpum  Torr.  Pac.  R.  Rep.  4:61  (1857). 
as  to  Napa  Valley  plants.  T.  amctrum  Greene,  Muld.  5:129  (1909),  type  loc.  seaward  Coast 
Range.  T.  mendocinum  Greene,  I.e.,  type  loc.  Round  Valle}-,  Cha.snut;  achenes  nearly  veinless. 
— Ex.  char.    T.  latiusadum  Greene,  I.e.,  130,  type  loc.  Mt.  Sanhedrin,  Heller  5855.    T.  magarum 
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Greene  I.e.,  type  loc.  Witch  Creek,  San  Diego  Co.,  AUler.ioii.  Var.  caesium  Jepson.  T.  caesium 
Greene,  Fl.  Fr.  309  (1892),  type  loe.  Sierra  footliills,  Greene;  cf.  K.  Brandegee,  Zoe,  4:81 
(1893). 

5.  T.  occidentale  Gray.  Leaflets  1  to  2  inches  long ;  acheue.s  few,  lanceolate 
or  oblong-laiiueolatc.  acuminate,  scarcely  oblique,  3  to  4  lines  long,  %  to  1  line 
wide,  tlie  sitles  with  3  i)romiuent  ribs  or  nerves. 

Moist  sliady  places,  extreme  northern  California.  North  to  British  Columbia, 
thence  east  to  tlie  Atlantic.     Rare  with  ns. 

Locs. — Plumas  Co.  (ace.  Syn.  Fl.  l':16);  Wooley  Creek,  w.  Siskiyou  Co.,  Butler  359. 

Eef. — TH.4.LICTRUM  0CClDENT.4iE  Grav,  Proe.  Am.  Acad.  8:372  (1872),  type  from  Ore., 
E.  HaU. 

ll>.  MYOSURUS  L. 
Dwarf  annuals  with  entire  tufted  basal  leaves  and  naked  1-flowered  scapes. 
Flowers  wliitish  or  yellowish,  small  (li/l>  to  2  lines  broad).  Sepals  5,  spurred 
at  base.  Petals  5,  with  a  nectar-bearing  hollow  at  the  summit  of  the  slender  claw. 
Stamens  5  to  20.  Achenes  numerous,  crowded  on  a  long  and  slender  spike- 
like receptacle.  Ovules  attached  near  the  summit  of  the  cell. — Species  7,  all 
continents.  (Greek  mus,  a  mouse,  and  oura,  a  tail,  in  alhision  to  the  curious 
receptacles. ) 
Flowers  raised  on  scapes;  achenes  with  an  appressed  beak. 

Back  of  achene  narrow,  its  keel  ending  in  a  straiglit  or  spreading  subulate  beak 

1.     M.  aristatus. 
Back   of   achene   rhomboidal,   flattish,  its  low   keel   ending   in   a   sliort  or   nearly  obsolete 

beak  2.     M.  minimus. 

Flowers  sessile  in  a  close  cluster  on  the  ground,  or  shortly  scapose;  achenes  with  a  spreading 
beak  3.     M.  alopeeuroides. 

1.  M.  aristatus  Benth.  Scapes  several,  %  to  1%  inches  liigh ;  leaves  mostly 
shorter  tb.an  the  scapes;  petals  present  or  wanting;  spike-like  receptacles  2  to  4 
lines  long;  achenes  thin-walled,  the  narrow  back  continued  into  a  subulate 
straightish  or  spreading  beak. 

Mountains  of  the  western  United  States.  Occurring  in  extreme  northern 
California;  also  in  Bear  Valley,  San  Bernardino  Mts.   (ace.  Parish). 

Var.  lepturus  Jepson  n,  comb.  More  slender,  1  to  3  inches  high ;  carpels  beakless  or  very 
short-pointed;  carpel-spike  3  to  8  lines  long. — Range  of  the  species:  Livermore  and  Sacra- 
mento valleys  (ace.  Greene,  Fl.  Fr.  296). 

Eefs. — Myosurus  aristatits  Benth.  in  Hook.  Lond.  Jour.  Bot.  6:458  (1847),  type  loc. 
Camas  Prairie,  Coeur  d'Alene.  Ida.,  Geycr  332;  (cf.  a  paper  by  Tidestrom  on  this  species, 
Torreya  16:228-230,  fig.  1,-1916).  .¥.  apefalv-x  of  N.  Am.  authors,  not  of  Gay;  Parish, 
Zoo  4:161  (1893).  Var.  leptubus  Jepson.  M.  apctahis  var.  h'pturtis  Gray,  Bull.  Torr.  Club 
13:2  (1886),  based  on  spms.  from  n.  Cal.,  Lcmmoii,  and  Ore.,  Howell. 

2.  M.  minimus  L.  Mouse  Tail.  Scapes  2  to  6  inches  higli,  the  slender 
spike-like  receptacles  i/^  to  1%,  commonly  about  1  inch  long;  leaves  linear- 
filiform,  1  to  2  inches  long ;  mature  achenes  with  somewhat  rhomboidal  back  and 
very  low  keel  ending  in  a  straight  appressed  or  rarely  obsolete  tip. 

Low  ground :  inner  Coast  Ranges ;  Sacramento  and  San  Joaquin  valleys ;  far 
eastward.    Back  of  achene  broader  than  in  the  preceding. 

Locs. — Tulare,  Davy  3083;  Mt.  Eden.  Alameda  Co.,  K.  Brandegee;  lower  San  Joaquin, 
Bioletti;  Vaeaville,  Greene;  Haas  Slough,  Solano  Co.,  Jepson;  Pixie  Mts.,  Lassen  Co.,  M.  S. 
Baker;  Modoc  Co.,  E.  M.  Austin.  The  plant  from  Livermore  Valley  (Greene),  cited  by  Huth 
as  the  type  of  M.  breviscarpus  var.  californicus  Huth  in  Engler,  Bot.  Jahrb.  16:28.5  (1893) 
probably  should  be  listed  here. 

Var.  apus  Greene.  Spike-like  receptacles  nearly  or  quite  sessile  in  a  cluster  amongst  and 
shorter  than  the  leaves. — Lower  San  Joaquin  Valley;  San  Diego  Co.;  Lower  California.  This 
variety  is  referred  to  M.  sessilis  Wats,  (tyjic  loc.  Umatilla  ('o.,  Ore.)  by  Huth  (Engler,  Bot. 
Jahrb.  16:285, — 1893).     We  have. seen  no  specimens  of  M.  sessilis  from  Oregon. 

Var.  filifomiis  Greene.  Scapes  1  to  6  inches  high;  receptacles  not  tapering,  very  slender, 
almost  thread-like. — San  Francisco  and  Antioch,  ace.  Greene. 
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Eefs.— Myosurus  minimus  L.  Sp.  PI.  284  (1753),  type  European;  Jepson,  Fl.  W.  Mid. 
CaJ.  198  (1901).  M.  major  Greene,  Pitt.  3:257  (1898),  type  loe.  Yreka,  Greene  (recognized 
by  J.  C.  Nelson,  Torreya,  18:194,-1918).  Var.  .urs  Greene,  Bull.  Cal.  Aead.  1:277  (1885), 
type  loe.  mesas,  San  Diego,  Orcutt.  Var.  FiLiroKMis  Greene,  I.e.,  type  loc.  Guadaloujje  Isl., 
Greene. 

3.  M.  alopecuroides  Greene.  Leaves  1  line  wide,  Vo  to  214  inches  long; 
spike-like  receptacle  slender-conical,  rather  thick,  3  or  6  to  10  lines  long,  sessile 
or  very  sliortly  scapose,  in  clusters  of  about  4  to  9 ;  achenes  not  flattened  on  the 
back,  thin-walled  and  with  prominent  spreading  beak. 

Shallow  vernal  jiools  of  alkaline  flats:  western  side  of  the  lower  Sacramento 
and  lower  San  Joaquin  valleys.    Mar. -Apr. 
Locs. — Vacaville,  Jepson;  Antioeh. 

Befs. — Myosurus  ALorECUBOlDES  Greene,  Bull.  Cal.  Acad.  1:278  (1885),  type  loe.  Antioeh, 
Curran;  Jepson,  Fl.  W.  Mid.  Cal.  198  (1901). 

13.     RANUNCULUS   L.     Butteecup.     Crowfoot. 

Annual  or  perennial  herbs  with  divided  or  entire  leaves.  Flowers  solitary 
or  somewhat  corymbed,  yellow,  or  less  commonly  white,  rarely  pink.  Sepals  5, 
rarely  4  or  3.  Petals  5  (rarely  1  or  3)  to  16,  with  a  little  nectar-bearing  pit 
at  base,  the  pit  commonly  covered  by  a  scale.  Stamens  usually  numerous. 
Achenes  numerous,  in  a  globular  or  oblong  cluster.  Seed  attached  near  the  base 
of  the  cell. — Species  about  250,  all  continents.  (Latin  name  for  a  little  frog, 
some  species  growing  in  wet  places  where  frogs  are  found.) 

Variation  Note. — The  leaves  are  always  variable  in  shape  or  size  on  a  given  individual, 
commonly  markedly  so.  In  our  species  the  petals  are  commonly  5,  or  varying  to  6  or  7,  except 
in  E.  californicus  and  R.  cauus,  which  have  many  petals.     E.  hebecarpus  has  only  1  to  3  petals. 

Ecolog.  Note. — Our  species,  for  the  niost  part,  grow  in  the  moist  vernal  beds  of  winter 
pools,  on  the  margins  of  streams  or  rivulets,  or  in  swamps  or  wet  meadows.  A  few  are  am- 
phibious and  float  in  water  but  none  are  characteristic  of  arid  places  except  E.  andersonii, 
which  inhabits  sagebrush  slopes  of  the  great  interior  plateau.  E.  californicus  should  be  men- 
tioned in  this  connection.  While  it  grows  in  a  variety  of  moist  and  low  habitats,  where  it 
produces  a  corresponding  number  of  indefinable  leaf  forms,  the  prevailing  form  abounds  on 
the  open  slopes  of  the  coast  hills.  It  is  a  tropophyte,  our  only  species  wivich  has  accommodated 
itself  to  the  dry  naked  hills,  but  its  period  of  development  corresponds  to  the  months  of  the 
winter  and  spring  rains  when  the  soil  is  continuously  moist.  It  is,  furthermore,  not  only  our 
most  abundant  but  our  most  variable  species.  In  drier  regions,  i.e..  towards  the  interior,  it  is 
less  common  on  the  hills  and  favors  low  ground ;  likewise,  in  Southern  California,  it  is  all  bnt 
confined  to  cienagas  and  wet  swales.  One  may  also  note  Ranunculus  hebecarpus  which  is 
enabled  to  tolerate  the  dryness  of  the  soil  where  it  grows  by  favoring  exclusively  the  shade  of 
oak  or  other  trees  in  open  woods  of  the  drier  foothills. 

A.  Nectar-bearing  pit  on  petal  claws  covered  with  a  scale. 

1.  Achenes  icith  a  firm   dose  coat,  not  loose  or  iitrie-ular. — Subgenus  EimANUNCULUS. 

Aquatic ;  perennials. 

Leaves  iinely  dissected 1.    H.  delphinifoUus. 

Leaves  cordate,  entire 2.     E.   hydrocharoides. 

Terrestrial  plants,  often  in  muddy  or  marshy  places,  but  not  truly  aquatic  or  floating. 
Achenes  not  spiny-nuirieate,  nor  with  hooked  hairs. 
Leaves  simple,  entire;  achenes  thickish. 

Perennials ;  petals  5,  mediimi  to  showy ;  achenes  not  papillate. 

Stems  erect  or  ascending  from  a  cluster  of  fibrous  roots,  not  rooting  at  the  nodes. 
Leaves  glabrous  or  slightl.y  hairy;  .stems  mostly  leafy;  achenes  turgid,  glabrous 

3.     B.  alismaefoJius. 
Leaves   mostly    densely    pilose;    stems    naked    or    nearly    so;    achenes   turgid, 

pubescent  4.     H.  lemmonii. 

Stems  filiform,  creeping  or  decumbent,  rooting  at  the  nodes 5.     E.  fiamm^da. 

Annuals;  basal  leaves  ovate;  petals  1  to  3,  minute;  achenes  papillate  ..6.   E.  piLsillus. 
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Leaves  (or  some  of  them)  toothed,  lobod  or  diviiled. 

Herbage  glabrous  or  nearly  so;  aehenes  thick  or  plump. 
Perennials;  low  plants;   alpine  or  northern. 

Basal  leaves  nearly  or  quite  as  broad  as  long,  rounded  or  truncate  at  base, 

Slobed  at  apex  or  entire _ 7.     R.  glaberrimus. 

Basal  leaves  broader  than  long,  subcordate,  3    (or  5)    -parted  and  coarsely 

toothed    8.  a.    cschscholtzii. 

Annuals;   stems  fistulous 9.     B.  soeleratus. 

Herbage  pubescent  or  hirsute;  leaves  lobed  or  divided,  mostly  compound;  perennials. 
Beak  of  the  aehenes  commonly  curved,  much  shorter  than  the  body,  rarely  as  long. 
Stems  commonly  rather  coarse,  mostly  erect  and  rather  tall;  aehenes  strongly 
flattened. 

Corolla  pale  or  whitish,  very  small ;  beak  of  aehene  like  a  grab-hook 

10.    B.  bongardii. 
Corolla  golden,  showy;   sepals  reflexed. 

Beak  deltoid,  slightly  curved  at  the  acute  tip;  petals  5  to  10 

11.     B.  ean/us. 
Beak  narrowly  or  broadly  subulate,  not  deltoid. 

Petals  9  to  16;  beak  very  short,  stoutish,  rather  closely  recurved.... 

12.    E.  cfilifornicus. 
Petals  5  or  6;  beak  rather  slender,  falcate-curved  but  more  or  less 

erect   13.     B.  occidentaJis. 

Stems  creeping  or  reclining;   aehenes  roundish  or  turgid,  the  beak  curved  or, 
if  straight,  at  least  hooked  at  tip;  sepals  not  reflexed. 
Corolla  showy;  aehene  margined;   beak  somewhat  recurved  ..14.     B.  rcpens. 
Corolla  small;  aehene  not  margined;  beak  nearly  straight  ..15.   B.  maeounii. 
Beak  of  the  aehenes  straight,  as  long  as  the  body;  sepals  reflexed;  stems  spread- 
ing or  ascending. 
Leaflets  toothed  or  laciniate. 

Petals  5,  emarginate;  leaflets  crenate,  mostly  not  lobed --16.     B.  bloomeri. 

Petals  5  to  8,  rounded  at  apex ;  leaflets  deeply  3-clef t  or  laciniate 

17.     B.  ortlwrhyncTms. 

Leaflets  or  their  divisions  with  entire  margins,  not  serrate  or  laciniate 

18.     B.  marmorarius. 
Aehenes  prickly  or  with  stifiish  hooked  hairs;  annuals. 

Flowers  minute;  aehenes  with  hooked  hairs;  delicate  plant 19.     if.  hchecariius. 

Flowers  medium;  aehenes  spiny -muricate,  with  raised  border. 

Leaves  cleft  into  3  to  5  lobes,  the  lobes  toothed;    border  of  aehene   beveled,  not 

.sjiiny   20.      E.   muricaius. 

Leaves  deeply  2  or  3  times  divided;  border  of  aehene  spiny 21.     R.  arvcnsis. 

2.  Aehenes  utricular  or  tcUh  a  thin  coat;  perenniaJ-s. 

Leaves  much  dissected;   flowers  pink;  aehenes  strongly  inflated. — Subgenus  Crvmodes 

22.     B.  andersonii. 

Leaves  cordate,  lightly  crenate;  flowers  yellow;  aehenes  thin-walled,  striate;  receptacle  elon- 
gated-oblong;  stems  creeping. — Subgenus  Halodes 23.     B.  cymhaJaria. 

B.  Nectar-bearing  pit  on  petal  claws  naked;  leaves  or  some   of  them  filiform-dissected; 
flowers  white;   aquatic. — Subgenus  Batr.\chium. 

Leaves  immersed,  all  filiform-dissected,  or  rarely  some  floating  leaves  3-parted  into  broad 
rounded  lobes 24.     B.  aquatilis. 

Leaves  floating,  with  3  broad  divergent  narrowly  ovate  lobes,  or  some  submersed  leaves  capil- 
lary-dissected  25.     B.   lohbii. 

1.  R.  delphinifolius  Torr.  Yellow  W.\ter  Crowfoot.  Aquatic  iK'rennial; 
steins  fistulous,  1  to  l!  feet  long;  leaves  three  or  four  times  teruately  dissected 
into  linear-filiform  acuminate  segments;  flowers  golden-yellow,  showy  (8  to  13 
lines  broad),  on  naked  fistulous  peduncles  %  to  21,4  inches  long;  petals  5  or  6, 
broadly  obovate;  scale  of  the  nectary  pit  prolonged  upwards  into  narrow  or  broad 
wings  attached  l)y  one  edge  to  the  petal  and  often  with  free  ti]>s,  the  wliole 
structure  conspicuous,  1,4  to  i/j  as  long  as  the  petal,  but  apparently  variable  in 
form  and  size:  aehenes  turgid,  callous-margined  at  base  and  veiiti-ally  with  a 
tumid  ridge,  %  line  long,  tlie  subulate  bi'ak  over  half  as  long. 
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Stagnant  ]ionds  or  pools  or  slow-flowing  streams:  Humboldt  Co.;  ilodoc  Co. 
North  to  British  Columbia,  east  to  the  Atlantic.  Siberia.  Rarely  collected  in 
California. 

Locs. — Grouse  Creek,  Hiunbolilt  Co.,  Chesnut  rf-  Dreu: :  iie.  Modoc  Co.,  Manning  12(). 

Refs. — Ranuncuhts  delphinifolius  Torn;  Eaton,  Man.  ed.  2,  395  (1818),  type  loc.  pre- 
sumably e.  U.  S.     li.  rnultifidus  Pursli,  Fl.  TAG  (1814),  not  Forsk. 

2.  R.  hydrocharoides  Gray.  Aquatic  perennial ;  stems  rather  slender,  spar- 
ingly branclied  above,  3  to  8  inches  high  from  a  coarse  but  short  vertical  root- 
stock,  which  also  produces  creeping  stems ;  leaves  mostly  basal,  these  long-petioled, 
simple,  ovate  to  cordate,  entire,  undidate  and  somewhat  callous-margined,  5  to 
12  lines  long,  a  little  succulent ;  flowers  2i  o  to  31/.  lines  broad ;  upper  leaves 
obovate  or  spatulate ;  achenes  •%.  line  long. 

Marshes  and  springs:  Owens  Valley,  ace.  (Irny;  (?)Dead  Horse  Caiion,  Sis- 
kiyou Co.,  M.  S.  Baker  (leaves  1  to  1%  inches  long).  Arizona  to  ]\Iexico.  Aspect 
suggestive  of  a  small  Sagittaria. 

Eefs. — Ranunculus  HVUROCHAEorDES  Gray,  PI.  Tliurb.  30(i  (1854),  type  loe.  Mabibi, 
Sonora,  Hex.,  TImrber;  Syn.  Fl.  l':26   (1895)." 

3.  R.  alismaefolius  Geyer.  Stems  stout,  somewhat  fistulous,  erect,  sparingly 
branched  above,  several-flowered,  8  to  18  inches  high,  arising  from  a  short  per- 
ennial rootstock  bearing  thick-fibrous  roots;  herbage  glabrous,  rarely  a  little 
hairy ;  leaves  oblong-lanceolate  or  lanceolate,  21/4  to  6  inches  long,  mostly  5  to  8 
(or  12)  lines  broad,  tapering  to  apex,  and  at  base  usually  tapering  gradually 
into  the  petiole,  the  basal  and  lower  leaves  long-petioled,  the  upper  shortly 
petioled  or  sessile,  entire  or  commonly  a  few  on  a  jilant  obscurely  serrulate ; 
flowers  8  to  10  lines  broad;  petals  5,  roundish  obovate;  achenes  smooth,  glabrous, 
turgid,  1  line  long,  with  a  short-subulate  introrse  beak. 

Swamps  in  Mendocino  and  Hiunboldt  cos.  North  to  British  Cohunbia  and 
Idaho. 

Locs. — Long  Valley,  Bolander  4730;  Bnrr  Valley,  Buck  Mt.,  Tracy  4155. 

Var.  hartwegii  Jepson  n.  comb.  Stems  slender,  not  fistulous,  ascending,  3  to  13  inches 
liigli,  usually  a  little  leafy,  simple  or  sparingly  branched,  but  umbellately  3-flowcred  at  summit; 
.stems  and  petioles  hairy  or  glabrous;  leaves  lanceolate  or  oblongdanceolate,  1  to  4  inches  long, 
tapering  gi'adually  into  the  petiole  or  the  uppermost  sessile  or  nearly  so;  petioles  about  half 
as  long  as  the  blade,  rarely  longer;  flowers  5  to  8  lines  broad;  achenes  with  short-filiform  or 
slender  beak. — Higher  altitudes  (4500  to  9000  feet)  in  the  Sierra  Nevada  from  Tuolumne  Co. 
north  to  Siskiyou  Co.,  thence  southwesterly  to  northern  Trinity  Co.  Tliis  variety  passes  into 
var.  alismellus,  although  the  two  in  their  extreme  forms  are  quite  different. 

Locs. — Sonora  Pass,  A.  L.  Grant  147;  Twin  Lakes,  Alpine  Co.,  Hansen  1306;  Lake  Tahoe, 
Anna  King :  Prosser  Creek,  Sonne;  Big  Mdws.,  Pliunas  Co.,  i?.  M.  A^istin;  Lassen  Peak,  Jepson 
4091;  Modoe  Co.,  M.  S.  Baker;  Medicine  Lake,  Siskivou  Co.,  M.  S.  Baker;  Goosenest  Mt., 
Butler  1322;   Salmon  Mts.,  Hall  8617. 

Var.  alismeUus  Gray.  (Fig.  106.)  Leaves  thin,  mostly  or  usually  wludly  basal,  these  and 
the  stems  in  dense  tufts;  stems  2  to  10  inches  high,  commonly  simple  and  1 -flowered,  naked 
or  1  or  2-leaved:  heritage  glabrous,  sometimes  slightly  hairy  at  base;  leaves  ovate  to  oblong- 
lanceolate,  4  to  12  lines  long,  on  petioles  as  long  or  longer,  the  few  stem  leaves  nearly  sessile; 
flowers  3  to  6  lines  broad. — Alpine  or  subalpine  wet  meadows  or  shallow  s'.reamlets,  7000  to 
10,500  feet,  often  filling  gravelly  meadows  ivith  golden  bloom:  Sierra  Nevada;  far  Xortli  Coast 
Ranges;  high  mountains  of  Southern  California.     July. 

Locs. — In  its  most  extreme  form  this  is  a  plant  with  the  leaves  all  basal  in  a  dense  compact 
even  tuft  and  the  strictly  naked  simple  1-flowered  scapes  rising  an  inch  or  two  above  them ; 
the  leaves  ai'e  mostly  broad  (ovate,  oval  or  elliptic),  with  the  blade  clearly  defined  from 
the  petiole.  Such  plants  are  rather  characteristic  of  sloping  gravel  drifts  with  trickling  water 
("snow  runs")  or  wet  sandy  meadows,  as  for  example  about  Smedberg  Lake,  Yosemite  Park 
(Jepsdn  3380).  More  commonly  the  scapes  are  sparingly  leafy  but  only  1-flowered,  rarely 
2  or  3-flowered.  The  following  specimens  verify  the  range  of  var.  alismellus. — Sierra  Nevada: 
Lassen  Peak,  Jepson  4095;  Donner  Pass,  Heller  7010;  Yosemite  Park,  Jepson  4503  (Benson 
Pass),  3232,  3236  (Vogelsang  Pass);  Huntington  Lake,  Fresno  Co..  A.  L.  Grant  1030;  Mt. 
Silliman,  Jepson  748;  East  Fork  Kern  "River,, Jepson  5048;  Templeton  Mt.,  Tulare  Co.,  Jepson 
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4975.  North  Coast  Ranges:  Trinity  Summit,  Jcpson  2106;  South  Yollo  Bolly,  Jepson.  Soutli- 
ern  California:  Bear  Valley,  San  IJernarilino  Mts.,  Parish  3693;  Mt,  San  Jaeinto,  HaU  2405. 
Eefs. — R.\NUNCULUS  ALlsM.\EFOLiu.s  Gcycr ;  Wats.  Proc.  Am,  Acad,  14:289  (1879)  ;  Geycr's 
Idaho  material  at  Kew  (Herb.  Benth. )  is  taken  by  us  as  the  type;  we  noted  while  at  Kew  that 
it  has  an  excellent  match  in  Ahrams  old.  Paradise  Creek,  Latah  Co,,  Ida.  7i,  boUiniUri  Greene, 
Bull,  Cal.  Acad,  2:58  (1886),  type  loc.  Long  Valley,  central 
Mendocino  Co.,  Bofandcr  4730.  Var,  hartw'KJII  Jepson,  7i", 
hnrticegi  Greene,  Er^-thea,  3:45  (1895),  based  on  if.  ulismac- 
foUus,  var.  Benth.  "Pl.  Hartw,  295  (1848),  type  loc.  Bear 
Valley,  Nevada  Co.,  Hartwig  1627;  (in  Sierran  specimens 
the  petioles  and  stems  may  be  hairy  or  glabrous,  even  on  the 
same  plant),  Var,  .\lismeli.u,s  Gray,  Proc,  Am,  Acad.  7:327 
(1868).  type  loc.  Yosemite  Park  (Lake  Tenaya  and  Mt.  Dana, 
Bolaiuhr].     B.  alisincUvs  Greene,  Fl.   Fr.   29"7    (1892). 

4.  R.  lemmonii  Gray,  Perennial ;  stems  scape-liko, 
i  to  7  inches  liigh,  these  and  the  leaves  from  a  small 
short  or  globose  rootstock  bearin":  numerous  stoutish 
fibres;  scapes  g-labrous,  sim])le  or  ;]-branche(;l  near  the 
ground  or  midway,  with  a  pair  of  opposite  bracts 
or  leaves  below  the  middle ;  leaves  lanceolati',  pilose, 
li/o  to  3I/2  inches  long,  drawn  down  to  petioles  a.s 
long  or  nearly  (and  .strongly  dilated  at  base)  ;  flowers 
6  to  9  lines  broad,  solitarj'  on  the  scape  or  its  scape- 
like branches;  petals  5,  rarely  6  or  7,  obovate  or 
oblong ;  achenes  in  a  globose  liead,  verj'  turgid, 
minutely  pubescent,  the  beak  very  short. 

Dry  plains  or  valleys  in  the  mountains,  eastern 
slope  of  the  Sierra  Nevada  in  Sierra  and  Nevada  cos., 
5000  feet.  Jlay.  Very  nearly  related  to  R.  alismae- 
folius  var.  hartwegii, 

Locs, — Sierra  Valley;   Truckee,  Sonne. 

Ref, — Ranunculus  lemmonh  Gray,  Proc,  Am.  Acad.  10:68  (1874),  type  loc.  Sierra  Valley, 
Lemmon. 

5.  R,  flammula  L,  Spe.\r\vort,  Perennial ;  stems  slender  or  almost  filiform, 
decumbent  or  creeping,  rooting  at  the  nodes,  3  to  13  inches  long;  leaves  lanceo- 
late, linear-  or  oblong-lanceolate  or  oblong-ovate,  entire,  1/.  to  1%  inches  long, 
tapering  into  petioles  14  to  214  inches  long,  or  sometimes  sessile;  flowers  2  to  5 
lines  bi-oad,  terminating  leafy  stems  or  naked  scape-like  peduncles  1  to  2  inches 
high ;  achenes  comparatively  few,  thick,  less  than  Yj  to  1  line  long,  the  beak 
short. 

Margins  of  lakes  or  shallow  slow  meadow-streamlets:  North  Coast  Ranges; 
Sierra  Nevada  at  middle  altitudes;  San  Bernardino  Mts,    July. 

Locs. — North  Coast  Ranges:  Pf,  Reyes,  Jepson  1167;  Mt.  Hanna,  Lake  Co.,  Jepson;  Ft. 
Bragg,  W.  C.  Mathews;  Humboldt  Bay,  Chandler  1130;  Shackelford  Creek,  w,  Siskiyou, 
Butler  1741;  Sisson,  Jepson.  Sierra  Nevada:  Goose  Lake,  Justin  <J-  Bruce;  Prattville,  T. 
Brandegee ;  Bear  Valley,  Nevada  Co,,  Jepson;  Placer  Co,,  Ilordy;  Silver  Lake,  Amador  Co,, 
Han.'ien  552;  Hetch-Hetchy,  A.  L.  Grant  882;  Yosemite  Valley,  Hall  9086;  Dinkey  Creek, 
Fresno  Co,,  Hall  <$•  Chandler  400.  Southern  California:  Little  Bear  Valley,  San  Bernardino 
Mts.,  Cliandler. 

Refs, — Ranunculus  flammula  L,  Sp,  PI,  548  (1753),  type  European,  Var,  intermcdius 
and  var,  repians  Gray,  Syn,  Fl.  l':26-27  (1895),  as  to  U,  S,  Pacific  Coast  plants.  The  leaves 
are  very  varial)le  in  form,  even  in  one  collection  or  on  one  individual,  and  the  ample  Californian 
material  beforo  us  must  be  taken  as  one  thing,  Jl.  intermedins  Heller,  BuU,  Torr,  Club, 
25:580  (1898),  as  to  Pacific  Coa.st  plants, 

R.  SAMOLIFOLIUS  Greene,  Pitt.  3:13  (1896),  "liigljcr  Sierra  Nevada  from  Mt.  Shasta 
soutlnvard. "  Stems  half-reclining,  leafy  throughout,  1-flowered;  leaves  entire,  oblauceolate, 
long  pctioled,  2  to  4  inches  long,  the  cauline  oval  or  obovoid  (ex.  char,).  This  may  be  nearer 
R.  hvdrocharoides  (Jrav  than  R.  flammula  L. 


Fig.  106,  Ranunculus  alis- 
MAEPOLlus  Geyer  var, 
ALISMELLUS  Gray,  Plant, 
X  V2. 
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6.  R.  pusillus  Poir.  Dwarf  Spearwokt.  Slender  annual,  3  to  11  inches 
high;  herbage  glabrous  or  the  dilated  petiole  somewhat  sparingly  villous-eiliate ; 
basal  leaves  round-ovate  to  ovate,  toothed  or  entire,  3  to  8  lines  long,  on  elongated 
petioles;  cauline  leaves  elliptic-oblong  to  linear-lanceolate,  entire  or  slightly 
denticulate,  %  to  2  inches  long,  more  shortly  petioled ;  flowers  minute ;  sepals 
subsearious,  mostly  not  reflexed;  petals  commonly  1  to  3,  %  line  long;  achenes 
numerous  in  a  small  globose  head,  papillate,  lo  ^^^^  long,  the  beak  very  minute. 

Low  wet  ground  or  in  shallow  pools.  North  Coast  Ranges  (Marin  Co.  to 
Humboldt  Co.).     Eastern  United  States.    Apr.-May.     Cattle  do  not  eat  it. 

Locs. — Between  Olema  and  Bolinas,  T.  Brandegee ;  Sonoma,  E.  Kulin ;  Howell  Mt.,  Traci/ 
1531;  Calistoga,  Jepsoii  9180;  Willits,  Davi)  4-  Bla^dale;  Alder  Pt.,  Eel  River,  Davii  1912. 

Refs. — Ranunculus  pusillus -Poir.  in  Lam.  Encyc.  6:99  (1804),  type  from  the  Carolinas; 
Jepson,  Fl.  W.  Mid.  Cal.  199  (1901).  Var.  lindheim'eri  Gray,  Proc.  Am.  Acad.  21:367  (188(i)  ; 
Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  170  (1911).  R.  trachyspermus  var.  lindheimeri  Engelm.  PI. 
Lindheim.  1:3  (184.5),  type  loc.  Houston,  Tex.,  Lindheimer.  E.  biofetlii  Greene,  Pitt.  2:225 
(1892),  type  loc.  ShellviUe,  Sonoma  Co.,  Bioletti. 

7.  R.  glaberrimus  Hook.  Perennial ;  stems  3  to  7  inches  high,  1  to  3-flowered, 
the.se  and  the  basal  leaves  from  a  cluster  of  slender-fusiform  roots;  herbage 
glabrous,  somewhat  succulent ;  basal  leaves  roundish  to  oval,  obtuse  or  truncate 
at  base,  3-lobed  at  apex,  or  entire,  i^  to  l^/i  inches  long,  on  petioles  3  to  4  times 
as  long-,  cauline  leaves  few,  3-lobed  or  3-parted,  short-petioled  or  subsessile; 
flowers  golden-yellow,  sometimes  aging  white,  %  to  II/4  inches  broad;  achenes 
plump,  with  roundish  back.  34  line  long,  the  short  beak  slender-subulate,  straight. 

Moist  flats:  Lassen.  Modoc  and  Siskiyou  cos.  North  to  British  Columbia  and 
east  to  Colorado. 

Locs. — Milford,  Lassen  Co.,  M.  S.  Baler;  Alturas,  L.  S.  Smith  915;  Ft.  Bidwell,  Manning 
54;  Big  Valley,  Modoc  Co.,  M.  S.  Baker;  Goose  Lake.  Austin  4'  Bruce;  Shasta  River  Canon, 
ButJer  1117. 

Refs. — R.\NUNCULUS  GLABERRIMUS  Hook.  Fl.  Bor.  Am.  1:12,  t.  5,  fig.  A  (1829),  Kettle 
Falls  (Columbia  River)  and  Rocky  Mts.,  Douglas.  B.  eUipticus  Greene,  Pitt.  2:110  (1890). 
B.  glaberrimus  var.  ellipticus  Greene,  Fl.  Fr.  298  (1892).  B.  austin-ae  Greene,  Erythea,  3:44 
(1895),  type  loc.  crevices  in  high  bluffs  of  lava  rock  east  of  Willow  Creek  Valley  30  miles  w. 
of  Goose  Lake,  B.  M.  J^istin. 

8.  R.  eschscholtzii  Sehlecht.  Perennial ;  stems  and  leaves  in  a  dense  tuft 
on  a  very  short  vertical  rootstock  which  bears  a  fascicle  of  fibrous  or  thickened 
roots ;  stems  erect,  4  to  6  (or  10)  inches  high  ;  herbage  glabrous,  the  calyx  slightly 
hairy;  basal  leaves  6  to  15  lines  broad,  broader  than  long  but  roundish  or  reni- 
form  in  outline,  subcordate  at  base,  imequally  3-eleft  or  -parted,  the  smaller 
central  lobe  obovate,  entire,  or  3-toothed,  the  lateral  mostly  3-cleft,  rarely  all  the 
lobes  alike,  but  all  the  apices  acute ;  petioles  1  to  2  inches  long ;  cauline  leaves  few, 
similar  or  pedately  3-cleft,  short-petioled ;  peduncles  terminal,  naked,  Vo  to  1 
(or  21/2)  inches  long;  flowers  golden-yellow  (often  aging  dull  white),  4  to  9  lines 
broad ;  petals  round-obovate ;  achenes  thickened,  glabrous,  smooth,  somewhat 
carinate  on  the  back,  the  beak  short,  recurved ;  receptacle  oblong,  4  to  5  lines  long. 

Subalpine,  in  gravelly  or  rocky  surface  streamlets  on  cool  mountain  slopes, 
9000  to  13,700  feet;  central  and  southern  Sierra  Nevada  from  Nevada  Co.  to 
Tulare  Co. ;  White  Mts. ;  San  Bernardino  and  San  Jacinto  mountains.  Western 
Nevada.    North  to  Alaska. 

Geog.  Note. — This  species  is  apparently  absent  from  the  northern  Sierra  Nevada,  Mt.  Shasta, 
the  Coast  Ranges  and  the  Oregon  Cascades.  The  plants  of  the  high  Sierras  are,  in  habit,  foliage 
and  flowers,  at  one  with  Oregon  plants  distributed  as  R.  eschscholtzii  Sehlecht.  by  many  capable 
botanists  and  so  described  in  local  floras.  The  achenes  of  the  California  plants  are  turgid 
when  well-developed,  certainly  not  "compressed,"  although  sometimes  slightly  carinate,  but 
often   no  more  so  than   in  northern   specimens.     At  best   this  single   character,   so   slight    and 
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variable,  could  be  of  no  more  than  varietal  value.  If  specimens  from  Iliuliuk,  Uualaska, 
Aleutian  Islands  {Jepson  67),  were  mixed  with  specimens  from  Mt.  Lyell,  we  feel  certain  that 
they  could  not  afterwards  be  segregated  into  their  respective  collections.  The  styles  are  quite 
alike  in  the  two  and  even  the  faintly  tawny  shade  of  the  hairs  on  the  upper  reduced  leaf- 
sheaths  is  the  sama  The  peduncles  vary  in  length  but  they  are  often  as  short  as  in  Alaskan 
specimens.  Therefore  we  quote  here;  Piute  Mt.,  Yosemite  Park,  Jepson  4579;  Vogelsang 
Pass,  Jepson  322H;  Mt.  Lyell,  Hall  #  Babcock  3651;  Mt.  San  Jacinto,  Hall  2414.  The  thicker- 
leaved  plants  (var.  oxynotus  Jepson  n.  comb.)  may  be  listed  as  follows:  Mt.  Stanford, 
Nevada  Co.,  Sonne;  Stanislaus  Peak,  A.  L.  Grant  535;  Sonora  Peak,  A.  L.  Grant  401;  Kaiser 
Peak,  Fresno  Co.,  A.  L.  Grant  1427;  Kearsarge  Pinnacles,  Jepson  850;  Mt.  Wliitney,  Jepson 
1077;  Army  Pass,  Jepson  5062;  Milestone  Creek,  upper  Kern  River,  Jepson  5033;  Alta  Mdws., 
Hopping  515;  Lost  Creek,  Sawtooth  Range,  Jepson  4995;  Farewell  Gap,  Jepson  1025;  Olaneha 
Mt.,  Hall  4'  Bahcock  5232;  White  Mountain  Peak,  Jepson  7384;  Mt.  San  Gorgonio,  Blasdale. 
Refs. — R.4NUNCULUS  ESCHSCHOLTZii  SclUecht.  Animad.  Ran.  2:16,  t.  1  (1820),  type  from  the 
Aleutian  Islands,  Cluirnisso.  Var.  oxynotus  Jepson.  B.  oxynotus  Gray,  Proe.  Am.  Acad. 
10:68  (1874),  type  loc.  Castle  Peak,  Nevada  Co.,  Lemmon. 

9.  R.  sceleratus  L.  Cursed  Crowfoot.  Aiiuual ;  stems  erect,  somewhat 
fistulous,  branching,  leafy,  7  to  12  inches  high,  from  a  cluster  of  stout  fibrous 
roots;  herbage  glabrous  or  nearly  so,  somewhat  succulent ;  leaves  %  to  lYi  inches 
broad,  parted  into  3  (or  5)  cuneate  segments  which  are  again  cleft  and  coarsely 
toothed,  the  ultimate  lobes  or  divisions  short-oblong,  obtuse ;  basal  leaves  long- 
petioled ;  uppermost  leaves  nearly  sessile,  the  segments  broadly  linear  and  nearly 
entire  ;  flowers  3  to  5  lines  broad  ;  petals  pale  yellow,  scarcely  exceeding  the  calyx ; 
receptacle  elliptic  or  oblong,  Y^U  to  4  lines  long;  achenes  thick,  lA  line  long,  the 
beak  almost  none. 

Shallow  pools  or  muddy  margins  of  lakes  of  the  interior  plateau  from  Oregon 
to  Arizona  (thence  far  northward  and  eastward),  entering  California  in  Modoc 
Co.    Juice  acrid,  raising  blisters  on  the  skin. 

Locs. — Pitt  River  below  Goose  Lake,  H.  JI.  Aji-stin.     Klamath  Falls,  Ore.,  B.  M.  Austin. 

Refs. — Raxunculus  sceleratus  L.  Sp.  PI.  551  (1753),  type  European.  R.  eremogenes 
Greene,  Erythea,  4:121   (1896),  type  loc.  "West  American  desert  regions." 

10.  R.  bongardii  Greene.  Perennial ;  stems  slender,  or  often  coarse,  1  to 
2  feet  high ;  herbage  sparsely  or  densely  pilose  below,  above  pubescent  or  hir- 
sutulose ;  leaves  3-parted,  the  divisions  shallowly  3-cleft  or  disposed  to  be  quite 
entire,  rather  broad  and  elongated,  especially  the  upper;  flowers  small  (2  to  3 
lines  broad),  very  pale  yellow  or  whitish;  achenes  elliptic,  glabrous,  the  very 
slender  beak  as  long  a.s  the  body,  erect-curved  like  a  grab-hook. 

Shady  woods:  Humboldt  Co.  and  northern  Sierra  Nevada.    North  to  Alaska. 

Locs. — Eureka,  Tracii  1104,  3133;  Donner  Lake,  Sonne.  Var.  greenei  Piper.  Achenes  his- 
pidulose. — Kneeland  Prairie,  Humboldt  Co.,  Chesnut  4-  Drew;  Eureka,  Tracy  1137,  2416,  4687; 
Pine  Ridge,  Fresno  Co.,  Hall  4'  Chandler  131;  Little  Bear  Valley,  San  Bernardino  Mts., 
Chandler. 

Refs. — Ranunculus  bonoardh  Greene,  Erythea,  3:54  (1895).  E.  tenelhi.1  Nutt.;  T.  &  G. 
Fl.  1:23  (1838),  type  loc.  Columbia  and  Willamette  rivers,  \uttall;  not  R.  tenellus  Viviani, 
PI.  Aegypt.  (1831)"  Var.  GrEENEi  Piper,  Contrib.  U.  S.  Nat.  Herb.  11:275  (1906).  E.  greenei 
Howell,  Fl.  Nw.  Am.  1:18  (1897).  R.  tenellus  var.  lyalHi  Rob.  in  Gray,  Syn.  Fl.  l':33  (1895). 
7?.  oceidentalis  var.  lyallii  Gray,  Proe.  Am.  Acad.  21:373  (1886),  type  loc.  Pen  d 'Oreille  River, 
Ida.,  Lyall ;  not  R.  lyallii  Hook. 

11.  R.  canus  Benth.  Perennial ;  stems  erect,  branching,  1  to  1%  feet  high  ; 
herbage  fragrant  (at  least  at  certain  stations,  probably  not  always),  soft-villous 
all  over  when  young  or  the  leaves  beneath  conspicuously  silky-lanate ;  leaves 
mostly  in  a  basal  tuft,  deeply  parted  and  subdivided  into  many  lanceolate  acute 
segments,  long-]ietioled  ;  flowers  6  to  12  lines  broad  ;  jietals  5  to  8  (or  10)  ;  achenes 
large,  flat,  glabrous.  2  to  3  lines  long,  including  the  ratlier  conspicuous  triangular- 
subulate  beak  which  is  slightly  curved  at  the  tip. 
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Plains  or  low  rolling  hills:  Sacramento  Valley  south  to  Contra  C'osta  Co. 
It  passes  into  R.  ealiforniciis. 

Loes. — Antioeh,  Davy  025;  MontPzuma  Hills,  Plait;  Vanden,  Vaeaville  and  Violet,  Solauo 
Co.,  Jepson  (hardly  at  all  silky)  ;  Sweeney  Creek,  Jcpsnii  82.34;  n\v.  Solano  Co.,  Jfpso/i  (dorsal 
keel  of  aclienes  hispidulose)  ;  Cannon,  Jepson  6782;  Cliico.  ace.  Grcnf.  The  var.  bl.wkin.shipii 
Rob.  (aehenes  hispidulose)  occurs  on  the  low  foothills  of  western  Yolo  Co.  and  western 
Solano  Oo. 

Kefs. — R.\NUNCULUS  CANUS  Benth.  PL  Hartw.  294  (1848),  type  loc.  moist  valley  fields, 
Butte.  Co.;  Gray,  Proe.  Am.  Acad.  21:374  (1886).  The  type  is  Eartwcg  1626.  This'number 
in  the  Herbarium  Benthamianum  (Kew)  is  remarkably  silky  and  w'e  have  seen  nothing  quite 
like  it;  but  the  same  number  in  the  Herbarium  Hookerianmn  (Kew)  is  less  hairy  and  is  well 
matched  by  the  specimens  from  the  Montezuma  Hills  cited  above,  which,  in  turn,  grade  into 
plants  from  other  stations.  The  soft  white  pubescence  is  most  m,arked  on  the  early  growth. 
E.  colifoniicus  var.  canvs  Brew.  &  Wats.  Hot.  Cal.  1:8  (1876).  M.  iKsperoxijs  Greene,  Erythea, 
2:189  (1894),  based  on  spms.  from  Antioeh  .and  Cliico.  7i.  cantts  var.  hesperoxiis  Davis,  Minn. 
Bot.  Stud.  2:475  (1900);  Jepson,  Fl.  W.  Mid.  Cal.  200  (1901).  Var.  bl.^nkinsiupii  Rob.; 
Grav,  Svn.  Fl.  l':35  (1895),  tvpc  loc.  Capay,  J.  W.  Blaiikiiiship.  E.  blaiikinshipii  Heller, 
Muhl.  1:40   (1904). 

12.  R.  calif ornicus  Benth.  California  Bcttercup.  Stems  mo.stly  caespitose, 
arising  from  a  elnster  of  stout  tibrous  perennial  roots,  erect  or  ascending.  9  to 
18  inches  high,  freely  branching  and  mam'-flowered ;  herbage  hirsute  (especially 
below)  to  nearly  glabrous,  the  leaves  often  silky  beneath  ;  leaves  ovate  or  roundish 
in  outline,  1  to  2  (or  3)  inches  long,  ternately  divided,  and  again  divided,  parted 
or  lobed,  the  earlier  with  the  broad  divisions  shallowly  and  mostly  obtusely  lobed, 
the  later  with  the  laeiniately  and  sharply  cleft  divisions  less  broad  or  narrowly 
linear;  flowers  6  to  11  lines  broad;  sepals  usually  somewhat  petal-like,  closely 
reflexed;  jietals  9  to  16,  uncommonly  as  few  as  7  or  8,  obovate  to  oblong;  aehenes 
glabrous,  strongly  flatteued,  nearly  as  broad  as  long,  %  to  li/o  lines  long,  very 
rounded  dorsally,  the  ventral  side  straightish  ;  beak  very  short,  mostly  stoutish 
and  clofiely  recurved,  sometimes  slender  and  slightly  recurving. 

Open  hills  and  moi.st  valleys,  our  most  common  species,  abundant  in  the  Coast 
Ranges  and  south  to  Southern  California.  Also  occuring  in  the  Great  Valley 
and  neighboring  foothills  but  localized  or  less  common. 

Geog.  Note. — The  exact,  that  is  detailed  geographic  limits  of  this  species  have  not  been 
well  worked  out  and  are  perhaps  not  susceptible  of  sharp  topographic  definition  on  account 
of  merging  with  its  varieties  and  with  R.  canus  and  possibly  with  R.  occidentalis.  We  have 
never,  however,  observed  a  mnltipetalous  buttercup  in  the  Sierra  Nevada  proper;  on  the  other 
hand  Ranunculus  califoruicus  is  frequent  ever;^^vIlere  in  central  California  and  often  dominant, 
coloring  leagues  vijion  leagues  of  grassy  hills  in  the  l.ate  winter  and  early  spring  with  its 
profusion  of  yellow  flowers.  We  take  as  typical,  for  purposes  of  our  diagnosis,  the  prevailing 
plant  of  the  central  coast  hills  bearing  flowers  with  many  petals.  Its  small  earliest  leaves  are 
shallowly  3-lobed,  but  otherwise  entire  or  sparingly  toothec'.  These  are  followed  by  deeply 
3-parted  leaves,  the  broad  segments  again  3-lobed  or  -cleft,  or  laciniate-toothed.  The  larger 
later  leaves  are  similar,  but  usually  cut  up  into  narrower  or  linear  segments. 

The  mnltipetalous  R.  ealifornieus  and  the  5-petaled  R.  occidentalis  are  so  similar  in  habit, 
in  flower  structure  and  even  occasionally  in  number  of  petals,  and  both  are  so  variable  as  to 
the  beak  character  of  their  .aehenes  and  as  to  pubescence,  that  they  cannot  in  extreme  forms 
be  separated  except  b.v  an  arbitrary  cleavage.  The  most  highly  developed  type  of  each,  how- 
ever, is  a  distinct  unit,  and  this  extreme  type  represents  in  each  case  a  wide-spreail  dominant 
in  exclusive  territory.  By  reason  of  this  consideration  and  on  account  of  a  series  of  named 
variants  centering  around  each  type,  it  seems  wdiolly  desirable  to  retain  these  two  as  species. 
Tlie  aehenes  of  R.  ealifornieus  are  roundish  and  very  flat,  with  a  stout  and  very  short  style,  the 
tip  of  which  is  bent  backward  in  such  a  w^ay  as  to  leave  little  space  between  it  and  the  body 
of  the  acheue.  This  type  of  style  is.  however,  not  constant,  since  slender  nearly  erect  styles 
in  one  direction  and  broad  styles  in  the  other  direction  give  a  considerable  range  of  variation. 
On  the  other  hand,  while  the  aehenes  of  R.  occidentalis  are  essentially  similar  to  R.  califoruicus, 
the  beak  of  the  achene  in  R.  occidentalis.  in  its  most  characteristic  form,  projects  forward, 
or  if  recurving  lies  forward  of  the  medi<an  longitudinal  line  of  the  achene.  Tliis  feature  is, 
however,  usually  not  true  of  its  varieties.  In  the  Sierra  foothills  the  var.  eisenii  exliibits  within 
narrow  geographic  limits  certain  beak  forms  resembling  those  of  R.  ealifornieus  and  other 
forms  which  intergrade  continuously  to  R.  occidentalis.  The  narrow-beaked  type  of  achene 
of  R.  ealifornieus,  therefore,  passes  by  intergrades  into  those  of  R.  occidentalis,  just  as  the 
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liroad-bcakeil  forms  of  R.  californiciis  undoubtedly  pass  by  continuous  intergrades  into  R. 
(■anus.  The  variability  of  the  aclieue  in  this  group  is  tlierefore  in  certain  respects  so  consider- 
able that  no  decisive  test  can  be  had  from  it.  So  far  as  the  achene  character  is  concerned, 
var.  eisenii  of  R.  occidentalis  mi<jht  be  transferred  to  R.  californicus.  On  the  other  hand  the 
petal  number  in  var.  eisenii  indicates  delinite  genetic  connection  with  R.  occidentalis.  The 
most  dependable  character  for  the  segregation  of  these  forms  seems  to  lie  in  number  of  corolla 
parts.  The  petals  of  R.  californicus  vary  most  commonly  from  7  to  16  and  we  determined 
the  modal  value  to  be  12  which  if  graphically  represented  makes  a  2-sided  figure.  The  petals 
of  R.  occidentalis  are  5,  varying  to  7  or  8,  the  modal  value  being  5  and  representing  a  1-sided 
figure.  This  seems  to  be  therefore  the  soundest  test  of  differentiation  between  these  two 
species. 

Locs. — The  following  collections  are  fairly  typical  of  R.  californicus:  hills  west  of  St. 
Helena,  Jepsoii;  Olema,  Ji-pson;  Berkeley,  Jepsoii  (compared  by  us  with  the  type  at  Kew) ; 
San  Francisco.  Harrkt  Walker;  Livermore,  Bioletti;  Mt.  Hamilton,  Jepson  4235;  Monterey, 
Heller  6530;  San  Luis  Obispo,  Summers;  Los  Angeles,  Braunton  814;  San  Bernardino,  Parish. 

Teratology. — A  "green-flowered"  (teratologieal)  buttercup,  usually  growing  on  the  blue 
or  most  viscous  adobe,  occurs  in  abundance  and  with  considerable  variet.v  of  form  on  the  hills 
east  of  Walnut  Creek.  Contra  Costa  Co.  It  occurs  likewise  in  Conn  Valley,  Napa  Co.,  and 
also  grows  freely  in  San  Mateo  Co.  near  Redwood  and  on  the  hills  of  southern  Santa  Clara  Co. 
Modification  affects  conspicuously  the  petaline  and  sepaline  whorls  which  are  more  or  less 
virescent  or  frondeseent.  Within  a  few  square  yards  one  may  commonly  find  petaline  organs 
varying  from  normal  yellow  througli  greenish  yellow  to  wholly  virescent  or  frondeseent.  The 
extreme  virescent  petaline  structures  arc  commonly  elliptic  to  oblong,  2  to  3  (or  4)  lines  long, 
and  borne  on  slender  claws  as  long  or  half  as  long.  This  form  is  noted  here  principally  on 
account  of  its  fre(|uence. 

Var.  cuneatus  Greene.  Stems  prostrate  or  decumbent;  leaves  thin;  the  lower  leaves  sharply 
cleft  into  3  broad  lobes,  the  divisions  incised  but  more  ec|ually  toothed  than  in  the  species,  so 
that  the  outline  is  roundisli-subcordate. — San  Mateo  to  San  Francisco  and  Marin  Co.;  often 
on  ocean  bluffs. 

Var.  crassifolius  Greene.  Stout,  low.  the  stems  assurgent;  herbage  somewhat  succulent, 
sparingly  villous;  basal  leaves  shallowly  3-lobed,  the  lobes  rounded  and  more  or  less  coarsely 
toothed ;  cauline  loaves  parted  into  3  oblong  lobes. — Coast  bluffs,  Mendocino  Co.  to  San 
Francisco. 

Var.  ludovicianus  Davis.  Stems  many,  coarse,  rather  densely  tufted;  herbage  rather 
densely  pilose  or  even  silky,  especially  below ;  leaves  cut  into  rather  broad  acuminate  or  lanceo- 
late segments;  flowers  and  aehenes  of  the  s])ecies. — Mountain  meadows,  Tehachapi  Mts.  to 
the  San  Bernardino  Mts.  and  San  Diego  Co.,  4500  to  7000  feet. 

Locs. — Tehachapi,  Davy  2164;  San  Bernardino  Mts.  (Fawnskin,  Chandler,  Bear  Valley, 
Parish  3691);  Palomar,  Jepson;  Santa  Ysabel,  Jepson  8523. 

Refs. — Ranunculus  californicus  Benth.  PI.  Hartw.  295  (1848),  type  loe.  Monterey, 
Hartweg  1628;  Jepson,  Fl.  W.  Mid.  Cal.  200  (1901).  The  first  three  varieties  named  below 
appear  to  be  ecological:  Var.  latilohus  Gray,  Proc.  Am.  Acad.  21:375  (1886),  leaves  like  the 
speci"?  but  with  broad  divisions,  a  form  of  the  South  Coast  Ranges  and  Southern  California, 
at  low  altitudes.  Var.  laetu-s  Greene,  Fl.  Fr.  299  (1892),  stoutish  and  fistulous  with  broad 
leaf  segments. — San  Francisco  Bay  region,  borders  of  marsh  lands.  Var.  cancsccns  Greene 
I.e.,  basal  parts  long-villous;  flowers  large  (ex.  char.). — Mt.  Diablo  Range.  The  three  follow- 
ing varieties  seem  more  stable:  Var.  cuneatus  Greene  Lc,,  type  loc.  San  Mateo  Co.  Var. 
crassifolius  Greene,  Erythea,  1:125  (1893),  type  loe.  Ft.  Bragg,  C.  E.  Michener.  Var. 
ludovicianus  Davis,  Minn.  Bot.  Stud.  476  (1900).  R.  ludovicianus  Greene,  Bull.  Cal.  Acad. 
2:58   (1886),  type  loc,   Tehachapi  Pass,  Curran ;  Erythea,  4:65    (1896). 

13.  R.  occidentalis  Nntt.  Perennial ;  habit  of  R.  californicus;  herbage  pilose 
or  hirsute  below  w  itli  spreading  hairs,  often  densely  so  on  the  petioles,  or  varying 
to  nearly  glabrous ;  basal  leaves  of  roundish  outline,  %  to  2  inches  broad,  ineisely 
3  (or  5)  -cleft  or  -parted,  rarely  divided  into  separate  leaflets,  the  segments 
mostly  broad,  shallowly  but  ineisely  lobcd  and  toothed;  npper  cauline  leaves 
divided  into  linear  segments;  flower  6  to  10  lines  broad;  petals  5;  aehenes  flat- 
tened, obliquely  rounded  dorsally,  nearly  straight  on  the  ventral  side,  1  to  2  lines 
long,  the  subulate  beak  saliehtly  erect,  straight  or  somewhat  falcate,  and  com- 
monly projecting  somewhat  forward  rather  than  recurving,  1-3  to  %  as  long  as 
the  body. 

Washington  and  Oregon.  Entering  the  northern  borders  of  California  and 
occurring  mainly  as  intergrades  to  tlu'  var.  eisenii. 
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Tax.  Note. — In  the  best  natural  type  of  tlie  species  the  beak,  whether  straig-lit  or  curving, 
is  disposed  to  project  forward  and  stand  saliently  above  the  ventral  angle  of  tlie  achene,  rather 
than  to  recurve  over  the  body  of  the  achene.  Plants  from  Siskiyou  Co.  and  southerly  to 
Mendocino  Co.  and  Placer  Co.  are  referred  to  the  species,  being  the  nearest  typical  of  any- 
thing found  in  California:  Sherwood  Valley,  Davy  512i:  Eureka,  Tracy  826;  Van  Duzen 
River  valley  opp.  Buck  Mt.,  Tracy  2(389;  I'lacer  Co.,  Carpenter. 

Var.  eisenii  Gra.y.  Stems  slender,  erect,  1  to  IV2  feet  high;  stems  and  leaves  pilose  with 
spreading  hairs  or  only  the  leaves  pilose,  or  the  herbage  subglabrous;  leaves  lobed  as  in  the 
species;  flowers  5  to  8  lines  broad;  petals  commonly  5,  sometimes  li,  rarely  7;  beak  of  the 
achenes  slender,  eHr\-ing,  rarely  closely  recurved. — This  is  the  most  widely  spread  representative 
of  the  species  in  California.  It  prevails  in  the  Sierra  Nevada  foothills  up  to  2500  or  4500  feet 
and  is  the  common  buttercup  of  openly  wooded  ridges,  flats  and  valleys.  It  continues  around 
the  foothills  of  the  upper  Sacramento  Valley  and  occurs  in  the  inner  and  middle  Coast  Ranges, 
at  least  as  far  south  as  Santa  Clara  Co.  It  has  commonly  a  more  slender  and  less  strongly 
recurving  l)eak  than  in  typical  R.  califoruicus,  but  this  kind  of  a  beak  may  often  be  found 
in  that  species.  For  example,  the  achenes  iu  specimens  of  var.  eisenii  from  Los  Gates  {Heller 
7343)  match  those  of  R.  califoruicus  (of  typical  habit  and  multi-petaled )  from  Mt.  Hamilton 
{Jepson  4235).  Conversely,  the  usual  form  of  achene  of  B.  califoruicus  may  sometimes  occur 
in  var.  eisenii,  as  in  specimens  from  Hetch-Hctchy  {Jepson  3447).  All  of  which  goes  to 
show  the  weakness  of  the  achene  (and  especially  the  beak)  character  in  this  section. 

Var.  rattanii  Gray.  Stems  slender,  1  to  2  feet  high;  pubescence  as  in  var.  eisenii;  petals 
5  or  6;  achenes  hispidulose,  the  beak  slender,  nearly  erect  or  pro.iecting  forward  a  little,  or 
recurved. — Mendocino  and  Humboldt  cos.;  north  to  southern  Oregon.  Ranges  south  into  Napa 
Co.  in  a  modified  form. 

Loea.— Ukiah,  Purdy ;  Ft.  Seward  Ranch  ridge,  Jcpsot  1895;  Alder  Pt.,  Tracy  1908;  Eureka, 
Tracy  11071/2.     Grants  Pass,  Ore.,  EowcU   (beak  slender,  nearly  as  long  as  the  achene). 

Series  of  specimens  from  the  Napa  Range  (hills  east  of  St.  Helena,  Jepson.)  show  achenes 
with  very  variable  beaks,  sometimes  looking  towards  typical  var.  rattanii,  sometimes  exactly 
t\-i)ical  of  R.  califomieus.  The  plants  grow  in  closest  association  with  R.  occidentalis  var. 
eisenii.  Indeed,  the  two  are  often  collected  with  roots  intertwined  and  distributed  by  collectors 
in  the  same  sheet  as  if  one,  which,  indeed,  they  are  in  nearly  all  features  except  the  hispidulose 
achenes.  Hispidulose  achenes,  it  may  be  added,  are  likely  to  break  out  any^vhere  in  the  R. 
calif ornicus-canus-occidentalis   series. 

Locs. — Sierra  Nevada:  Limekiln  Creek,  Tulare  Co.,  Jepson  2794;  Hetch  Hetchy,  Jepson 
3447;  Bear  Valley,  Nevada  Co.,  Jepson;  Hat  CVeek,  e.  Sh.asU  Co.,  Hall  <f-  Babcock  4263. 
Coast  Ranges:  Shackelford  Caiion,  w.  Siskiyou  Co.,  Jepson  2814;  Calistoga,  Jepson;  hills  east 
of  St.  Helena,  Jepson;  Santa  Cruz  Mts. 

Var.  alceus  Jepson  n.  comb.  Plants  diffuse,  6  to  9  (or  15)  inches  high;  stems  and  petioles 
very  pilose  below ;  flowers  small ;  achenes  as  in  var.  eisenii. — Higher  altitudes  in  the  north 
Coast  Ranges  and  .Sierra  Nevada,  (3000  or)  5000  to  7500  feet;  a  late  flowering  rather  small 
plant  about  intermediate  between  the  species  and  var.  eisenii. 

Locs. — North  Coast  Ranges:  Elk  Mt.,  Jepson;  Snow  Mt.,  T.  Brandegee ;  Knoxville  Ridge, 
ne.  Napa  Co.,  Jepson  9044.  The  following  Sierra  Nevada  specimens  are  essentially  alike  and 
almost  if  not  quite  identic  with  the  typical  inner  North  Coast  Range  plants,  the  onlj'  difference 
residing  in  the  elongated  entire  upper  leaves  or  broad  leaf  divisions  of  the  former:  Belle  Milw., 
Tuolumne  Co.,  Jepson  6487;  Deadman  Creek,  Tuolumne  Co.,  Jepson  6551;  Silver  Lake,  Hansen; 
Deer  Park,  Fox;  Warner  Valley,  Plumas  Co.,  Jepson  40()8. 

Refs.— Ranunculus  occiDENT.-iLis  Nutt.;  T.  &  G.  Fl.  1:22  (1838),  type  loc.  Columbia  River 
plains,  NuitaU.  Var.  eisenii  Gray,  Proe.  Am.  Acad.  21:373  (1886),  type  loc.  middle  Sierra 
Nevada.  Apparently  also  E.  eisenii  Kell.  Proc.  Cal.  Acad.  7:115  (1876),  indefinitely  described 
and  the  type  and  type  locality  not  indicated,  li.  Utne/ilobiis  Heller.  Muhl.  2:36  (1905),  type  loc. 
Middle  Creek  Sta.,  near  Keswick,  Heller  7912,  is  an  intergrade  from  R.  occidentalis  but  nearer 
var.  eisenii.  Var.  r.\tt.a.nii  Gray,  Proc.  Am.  Acad.  21:373  (1886),  type  loc.  Klamath  River, 
Hattan;  Jepson,  Fl.  W.  Mid.  Cal.  201  (1901).  Var.  alceus  Jepson.  M.  aloeus  Greene,  Erythea, 
3:69  (1895),  type  loc.  Elk  Mt.,  Lake  Co.,  Jepson. 

R.  RUOULOsus  Greene,  Pitt.  2:58  (1890),  type  loc.  Chowchilla  Mts.,  F.  P.  McLean,  stems 
decumbent;  achenes  rarely  1  line  long,  the  sides  rugose  (ex  char.). — Perhaps  nearest  R.  occi- 
dentalis var.  eisenii. 

14.  R.  repens  L.  Creeping  Crowfoot.  (Fig.  107.)  Perennial ;  stems  trail- 
ing, arising  from  a  cluster  of  stout  tibrous  roots,  i/o  to  1  foot  long,  rooting  at  the 
lower  nodes ;  herbage  sparsely  bristly,  often  densely  so  on  the  petioles ;  leaves 
1  to  4  inches  broad,  the  basal  long-petioled,  composed  of  3  distinct  or  nearly 
distinct  leaflets ;  leaflets  incisely  3-parted  and  again  incisely  cleft  or  toothed ; 
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flowers  6  to  12  lines  broad;  sepals  not   reflexed ;  petals  much  longer  than  the 
sepals,  brilliant  gold ;  achenes  flattened,  keel-margined  all  around,  1  line  long, 
bearing  a  short  stout  somewhat  curved  beak  which  is  bent  or  hooked  at  tip. 
European  species,  sparingly  naturalized  in  marshes  along  the  north  coast. 

Locs. — Berkeley,  Jcpson  9197  (in 
lawn.s),  8323a;  Bear  Valley,  Marin  Co., 
Jcpson  8292  (^var.  villosus  Lamotte, 
the  hairs  wide-spreading)  ;  Humboldt 
Bay. 

Eefs. — Eanunculus  repens  L.  Sp.  PI. 
554  (1753),  type  European;  Fern.  Rhod. 
21:169    (1919). 

15.  R.  macounii  Britt.  Peren- 
nial ;  stems  stoutish,  trailing  or  re- 
clining, rarely  rooting  at  the  nodes, 
1  to  ly^  feet  long;  general  aspect 
similar  to  R.  orthorhynehns ;  stem.s 
and  petioles  hispidly  hireute  with 
spreading  hairs;  leaves  3-foliolate, 
incisely  3-eleft,  with  laciniate  and 
sharply  toothed  segments ;  flowers 
relatively  insignificant  (4  to  5  lines 
broad)  ;  petals  little  surpassing  the 
early  deciduous  sepals;  heads  of 
achenes  large,  dense,  globular  or 
somewhat  oval ;  achenes  somewhat 
flattened,  carinate-margined  all 
around,  1  to  II/2  lines  long,  with  a 
short-lanceolate  straightish  beak  Vn 
line  long. 

Nevada  to  Oregon  and  British 
East  to  the  Atlantic. 

Locs. — Devils  Garden,  Goose  Lake,  Austin  cj-  Brvce.     Truekee  Valley, 

Eefs. — Ranunculus  macounii  Britt.  Trans.  N.  Y.  Aead.  Sci.   12:3 
Hook.  Fl.  Bor.  Am.  1:19  (1829),  type  loc,  British  America. 


Fig.  107.  Ranunculus  repens  L.  a,  iiowering 
branchlet  and  basal  leaf;  b,  head  of  achenes. 
X  %. 

Columbia,  entering  California  in  Modoc  Co. 


w.  Nev. 
(1892). 


Doten. 

B.  hispidus 


16.  R.  bloomeri  Wats.  (Fig.  108.)  Stems  erect  or  ascending,  5  to  18  inches 
high,  from  a  cluster  of  thick-fibrous  or  even  slender-fusiform  perennial  roots; 
herbage  somewhat  succulent,  glabrous  or  a  little  hairy,  especially  on  the  leaf 
I'd.ses;  basal  leaves  .3  foliolate  (or  a  few  simple),  on  petioles  6  to  14  inches  long; 
leaflets  (as  well  as  the  simple  blades)  ovate  to  roundish,  obtuse  to  cordate  at 
base,  coarsely  dentate,  sparsely  incised,  or  3-lobed,  usually  petiolulate,  %  to  2 
inches  long;  flowers  few  and  large,  1  to  li/o  inches  broad;  petals  5,  emarginate 
at  apex,  the  greenish  area  at  base  conspicuous  and  the  nectar-gland  large ;  achenes 
turgid,  lio  lines  long,  tipped  with  a  slender  subulate  beak  as  long. 

Low  fields  near  the  coast  from  San  Mateo  Co.  to  Contra  Costa  and  Mendocino 
cos.    Feb. -Apr. 

Locs. — San  Mateo,  Eastn-ood;  Hillsboro,  /««  Smith;  Mission  Hills.  San  Francisco,  T. 
Brandcgec;  Oakland,  Drew;  Happy  Valley,  Contra  Costa  Co.,  Gardner;  Olema,  Jepson  4040; 
Rutherford,  Jcpson;  Calistoga,  c'.  F.  Baler  19K\  Healdsburg,  Alice  King;  Long  Valley, 
Bolander  4729. 

Refs. — Ranunculus  bloo.meri  Wat^s.  Bot.  Cal.  2:426  (1880),  type  loc.  near  San  Francisco, 
n.  G.  Bloomer;  Jepson,  FL  W.  Mid.  Cal.  200  (1901). 
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17.  R.  orthorhynchus  Hook.  Stems  leafy,  ascending  or  erect,  %  to  li/o 
feet  high,  these  and  the  basal  leaves  from  a  large  cluster  of  stout-fibi-ous  or 
slender- fusiform  perennial  roots;  petioles  and  stems  hirsute  or  villous  with 
spreading  hairs;  leaves  pinnately  5-foliolate,  the  3  upper  leaflets  often  approxi- 
mate; leaflets  incisely  cleft  or  toothed,  or  8-parted,  especially  the  terminal  one, 
%  to  IV2  inches  long;  flowers  yellow,  6  to  9  lines  broad  ;  petals  5  ;  aehene  glabrous, 
thickish,  2  lines  long,  witli  a  broad  ventral  chaimel  and  weak  dorsal  keel,  the 
subulate  upright  beak  quite  as  long  as  the  body. 

Wet  meadows,  middle  altitudes 
(3600  to  5600  feet)  in  the  Sierra 
Nevada,  from  Mariposa  Co.  north  to 
Jlodoc  Co.,  thence  west  to  Siskiyou 
Co.     Far  north  to  British  Columbia. 

Locs. — Hog  Eanch  Road,  Yosemite  Park, 
Hall  8903;  Yosemite  Valley,  Congdoii; 
Iloltzel  Mdw.,  Mariposa  Co.,  Congdon;  Con- 
fidence, Tuolumne  Co.,  Jepsnn  7705  (leaflets 
mostly  3)  ;  Belle  Mdw.,  Tuolunme  Co.,  Jep- 
son  6483;  Placer  Co.,  Hardii :  Bear  Valley, 
Nevada  Co.,  Jepson;  Hot  Springs  Valley, 
Lassen  Peak,  Jepson  4087 ;  Morgan,  e. 
Tehama  Co.,  Hall  #  Bahcock  4378;  Bear 
Flat,  ue.  Shasta  Co.,  Hall  #  Babcock  41.57 : 
Modoc  Co.,  M,  S.  Baker;  Sisson,  Hall  if- 
Bahcock  4066. 

Var.  hallii  Jepson  n.  vnr.  Leaflets  of 
basal  leaves  broader  than  long,  with  mostly 
shallow  lobes  and  obtuse  teeth. —  (Foliorum 
inferiorum  foliolata  latiora  quam  longa,  lojjis 
vulgo  non  profunde  et  dentibus  vulgo  ob- 
tusis.) — Pine  Eidge,  Fresno  Co.,  Hall  ^ 
Cliaiidlcr  236  (type).  The  achenes  are 
rather  sharply  margined,  these  margins  running  out  onto  the  stout  beak  as  sharp  salient  ridges. 
The  leaflets  are  suggestive  of  those  of  Apium  graveolens. 

Var.  platyphyllus  Gray.  Stems  very  stout,  (V2  or)  1%  to  3%  feet  high,  from  a  cluster 
of  slender  fusiform  roots;  herbage  brownish-hirsute  or  pilose,  the  hairs  often  retrorse  and 
often  dense  on  the  petioles,  or  nearly  glabrous  tlirougliout ;  leaves  3-foliolate  (or  the  cauline 
ternately  divided;,  the  basal  long-petioled;  leaflets  1  to  2  (or  4)  inches  long,  mostly  broad, 
3-parted  or  laciniately  or  sharply  cleft  and  tootlied,  or  ^\^th  all  or,  more  coninuuily,  only  the 
terminal  leaflet  replaced  by  3  leaflets;  lateral  leaflets  sessile  or  short-iietiolulate,  the  terminal 
one  long-peti(dulate;  flowers  %  to  1%  inches  broad;  petals  5  to  8,  rouud-obovate  to  broadly 
oblong,  deep  rich  glistening  yellow;  achenes  margined. — Sw'amps  and  ditches:  North  Coast 
Ranges,  mostly  near  the  coast.     North  to  Washington.     Mar.-May. 

Locs. — Berkeley,  Greene;  Millwood,  Marin  Co.,  Eastwood;  Pt.  Reyes,  Davy  6723;  Calistoga, 
Jepson  9176;  Mendocino  Co.  (Sherwood  Valley,  Davy  5122,  Rowe's  Sta.,  Chandler  1054,  Round 
Valley,  Tfestennan)  ;  Humboldt  Co.  (Areata,  Chandler  1110,  Pilot  Creek,  Chesnut  4'  Drew, 
Elk  River  Valley,  Tracy  2574). 

Refs. — Ranunculus  orthorhynchus  Hook.  Fl.  Bor.  Am.  1:21,  t.  9  (1829),  type  loc. 
Northwest  America,  Douglas.  Var.  hali.ii  Jepson.  Var.  platyphyllus  Gfay,  Proe.  Am.  Acad. 
21:377  (1886),  based  on  spms.  from  the  Great  Basin  region  to  the  Pacific  Coast;  K.  Brandegee, 
Zoe  4:83  (1893).  B.  platyphyllus  Nelson,  Bot.  Gaz.  42:52  (1906)  ;  Piper,  Contrib.  U.  S.  Nat. 
Herb.  11:276  (1906).  B.  maeranthus  Brew.  &  Wats.  Bot.  Cal.  1:8  (1876),  not  Scheele. 
B.  maxhmis  Greene.  Bull.  Torr.  Club,  14:118  (1887),  based  on  San  Francisco  Bay  region  spms. 

18.  R.  marmorarius  Jepson  &  Tracy  u.  sp.  Stems  a.scending,  6  to  10  inches 
high,  from  perennial  roots;  herbage  sparsely  hirsute;  basal  leaves  3-foliolate, 
the  leaflets  euneate-obovate,  3-cleft  into  narrow  lobes,  otherwise  entire ;  cauline 
leaves  deeply  3-parted.  or  3-foliolate  with  lanceolate  entire  petiolulate  leaflets,  or 
simple  and  lanceolate ;  achenes  with  very  slender  beak  as  long  as  or  longer  than 
the  body. —  (Perennis;  caules  ascendentes,  6-10  poll,  alti,  sparse  hirsuti;  folia 
basalia  3-foliolata;  foliola  cuneato-obovata,  3-fida,  lobis  angustis,  alioqui  integris; 


Fig.  108.  Ranunculus  bloomeri  Wats,  a, 
liowering  branchlet ;  h,  blade  of  basal  leaf. 
X  %. 
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folia  caulina   prof  untie   3-fid,   vel   3-foliolata   foliolatis   lanceolatis   integris,   vel 
simplex  et  lanceolata;  carpella  temiissinia,  rostris  ae(iiialibiis  vel  longioribus. ) 
Marble  Mt.,  western  Siskiyou  Co.,  Chandler  (type). 

19.  R.  hebecarpus  II.  &  A.  Slender  delicate  annual  iieri),  o  to  12  inches 
high,  branching,  sparsely  villous;  leaves  thin,  round  or  reniform  in  outline, 
3-parted  or  -divided,  the  divisions  somewhat  divergent,  entire,  notched  or  lobed, 
or  the  uppermost  divided  into  3  narrowly  oblong  acute  segments;  peduncles  3  to 
9  lines  long ;  flowers  minute,  pale  yellow ;  petals  early  deciduous,  commonly  before 
the  stamens ;  aehenes  few,  hispidulous  with  hooked  hairs,  orbicular,  flat,  1  line 
long,  tipped  with  a  short  curved  beak. 

Common  in  the  foothills  and  sometimes  in  the  valleys,  in  the  .shade  of  oak 
and  other  trees:  frequent  in  the  Coast  Ranges;  Sacramento  Valley;  Sierra 
Nevada;  Southern  California  near  the  coast.  South  into  Lower  California,  north 
to  Washington. 

Lops. — Sau  I)iego,  If.  .S'.  WrigJit  ISfi;  Santa  Catalina  Is!.  (Zoe,  1:131);  Garvanza,  Los 
ABgeles  Co.,  Greaia ;  Ft.  Tejon,  Davy  2338;  Los  Gatos,  Heller  7302;  Boss  Valley,  Marin  Co., 
Jcpson;  Araquipa  Hills,  Solano  Co.,  Jcpson;  Scotts  Valley,  Lake  Co.,  Tracy  1703;  Capay, 
Yolo  Co.,  Blaiikinshii) ;  College  City,  Alice  King;  Yreka,  Butler;  Mo<;loc  Co.,  R.  M.  AusUn; 
Auburn,  Bnhmder  -lolO;   Angels  Camp,  Davy  1475. 

Refs. — Ranunculus  hebecarpus  H.  &  A.  Bot.  Beech.  316  (1840),  type  from  California, 
Doufilax;  Jepson,  PI.  W.  Micl.  Cal.  201  (1901).  Var.  pmillus  Brew.  Bot.  Cal.  1:9  (1876), 
2:426  (1880),  a  depauperate  form. 

20.  R.  muricatus  L.  Annu;d ;  stems  stout,  3  to  10  inches  liigh ;  herbage 
yellowish  green,  somewhat  .succulent,  glabrous ;  leaves  roundish  or  reniform,  % 
to  2  inches  broad,  coarsely  toothed  and  commonly  3-cleft ;  flowers  3  to  7  lines 
broad;  petals  5  (or  3)  ;  aehenes  4  lines  long,  including  the  stout  ensiform  beak, 
the  sides  very  flat,  surrounded  by  a  conspicuous  raised  smooth  border  and 
coarsel.v  murieate  or  prickly. 

Low  places  in  valley  fields:  naturalized  from  Europe,  widely  .scattered  in 
central  and  northern  California,  but  not  common. 

Locs. — Eureka,  Tracy  3185;  Hamilton  City,  Hall;  Sonoma  Valley,  Jepson  4189;  Angel 
Isl.,  Davy  6906;  San  Francisco,  Jepson;  Donner  Canon,  Mt.  Diablo,  Jepson  7593;  Milpitas, 
R.  J.  Smith;  Saratoga  (Zoe,  2:128);  Knights  Ferry,  F.  TV.  Bancroft;  Quartz,  Tuolumne  Co., 
A.  L.  Grant;  New  York  Ravine,  El  Dorado  Co.,  K.  Brandcpee. 

Refs. — Ranunculus  muric.^tus  L.  Sp.  PI.  555  (1753),  tvpe  European;  Jepson,  Fl.  W. 
Mid.  Cal.  201   (1901). 

21.  R.  arvensis  L.  Hunger-weed.  Erect  annual,  1  to  IV-j  feet  high;  lower 
leaves  with  three  broad  coarsely  crenate  lobes,  the  upper  2  or  3  times  divided 
into  narrow  acute  segments;  aehenes  spiny-tubcrculate  on  the  raised  margin  as 
well  as  on  the  sides. 

Introduced  from  Europe.     ]\Iariposa  Co. 

Loc. — Mt.  Bullion,  S.  J.  Johns,  in  1915;  seed  sent  from  Potter  Valley  in  1919  through 
P.  B.  Kennedy. 

Ref. — Ranunculus  arvensis  L.  Sp.  PI.  555  (1753),  type  European. 

22.  R.  andersonii  Gray.  Per(>nnial  with  the  scapes  and  leaves  from  a  stout- 
ish  rootstoek  ;  herbage  glabrous;  seajies  naketl,  4  to  9  inches  higli,  1-tlowered; 
leaves  of  rounded  outline,  palmately  twice  or  thrice  dissected  into  oblong  oi' 
linear  segments;  segments  acute,  2  to  4  lines  long;  flowers  12  to  14  lines  broad; 
sepals  and  petals  withering-persi.stent;  sepals  round-ovate,  purplish-margined; 
petals  rose  color  or  pink,  roundish,  with  short  narrow  claw  and  a  pocket-like 
pit  near  the  base  of  the  blade;  aehenes  numerous,  strongly  utricular,  3  to  4  lines 
long,  the  beak  very  short. 

Great  Basin  region  from  Oi'cgon  to  Arizona,  entering  California  in  ^fodoe 
and  ]Mono  cos. 

Locs. — Jess  Valley,  Modoc  Co.,  L.  S.  Smith.    Jupiter  Mt.,  Malheur  Co.,  Ore.,  Cusick  2371; 


544  BANUNCULACEAE 

Gold  Mt.,  Nev.,  PurpiiS  5991 ;  Karshaw,  Meailow  Valley  Wash,  Nev.,  Gooding  GSO ;  Virgin 
Mts.,  Ariz.,  Gooding  2135. 

Refs. — Ranunculus  andersonii  Gray,  Proc.  Am.  Acad.  7:327  (1868),  type  loc.  Blind 
Springs  Mt.,  Mono  Co.,  Anderson.  Oxygraphis  andersoidi  Freyn,  Flora  70:140  (1887).  BecTc- 
wit)iia  mistinae  Jepson,  Erythea,  6:97   (1898).     B.  andersonii  Jepson,  I.e.  99. 

Ranunculus  juniperinus  Jones  is  a  closely  related  Utah  species,  differing  from  E. 
andersonii  in  its  whitish  petals  and  non-inflated  achenes. 

23.  R.  cymbalaria  Pursh.  Desert  Crowfoot.  Perennial  by  whip-like  or 
thread-like  stolons  wliich  root  at  intervals  of  IV-;  to  21/2  inches  and  produce  tufts 
of  leaves  and  scapes;  scapes  ly^  to  8  inches  higli,  1  to  3-tlowered ;  leaves  ronnd- 
ovate  to  reniform,  cordate  at  base,  remotely  notched,  4  to  10  lines  long;  flowers 
4  to  6  lines  broad;  petals  5  to  9  (or  12),  oblong,  shorter  than  or  little  exceeding 
the  sepals;  receptacle  oblong-eonic,  obtuse,  2  to  6  lines  higli ;  achenes  with  striate 
sides. 

Moist  alkaline  soils  in  river  bottoms  or  desert  lake  beds  or  abont  desert  springs : 
Southern  California  to  the  Mohave  Desert  and  the  upper  San  Joaquin  Valley, 
and  north  along  the  eastern  side  of  the  Sierra  Nevada  through  Inyo  and  Lassen 
cos.  to  Modoc  Co.  Widely  distributed  in  North  and  Soutli  America  and  Asia. 
May-July. 

Locs. — Los  Angeles  River,  Braimton  564;  Swarthout  Canon,  Hall  1526;  San  Bernardino, 
Parish;  Barstow,  Jepson  4796;  Bakersfield,  Davy  1699;  Fresno,  Eisen;  Templeton  Mt.,  Jepson 
4974  (dwarf  form);  Owens  Lake,  Jepson  5114;  White  Mts.,  Jepson  7228  (Silver  Caiion), 
7272  (North  Fo!-k  Crooked  Creek);  Beckwith  Pass,  Jepson  7788;  Honey  Lake  Valley,  Dai'y 
3370;  Alturas,  Jepson  7928;  Ft.  Bidwell,  Manning  141. 

Refs. — Ranunculus  ctmbalarh  Pursh,  Fl.  392  (1814),  type  loe.  Onondaga,  New  York; 
Merritt,  Erj-thea,  4:102  (1896).  HaJcrpestes  cymbalaria  Greene,  Pitt.  4:208  (1900).  The 
representation  of  this  species  in  the  Rocky  Mt.  and  Pacific  Coast  region  is  set  aside  by 
Fernald  as  var.  saiimontanus  (Bhod.  16:162, — 1914),  but  our  California  material  seems 
seditious  towards  the  proposed  segregation. 

24.  R.  aquatilis  L.  Water  Buttercup.  Perennial  submersed  aquatic, 
only  the  tips  of  the  slender  stems  and  the  flowers  resting  on  the  surface  of  the 
water ;  leaves  all  many  times  dissected  into  filiform  or  cajiillary  divisions,  rarely 
some  floating  leaves  with  3  broad  lobes  2  or  3-toothed  at  apex ;  flowers  3  to  5 
(or  8)  lines  broad;  sepals  deciduous;  styles  subulate,  rai'ely  pensisting;  recep- 
tacle often  hairy ;'  achenes  transversely  rugose,  commonly  hispidulous,  about  11 
to  18  in  a  rather  compact  round  head. 

Ponds,  vernal  pools,,  and  slow  streams  in  the  valleys  and  mountains:  Coast 
Kanges;  Sierra  Nevada;  Southern  California.  It  is  variable,  and  being  rather 
common  and  nearly  cosmopolitan,  a  large  number  of  forms  have  received  specific 
names.    Apr. 

Locs. — Coast  Ranges:  Sisson,  Jepson;  Calistoga,  Jepson;  Oak  Knoll,  Napa  Valley,  Jepson; 
Berkeley,  Jepson;  Milpitas,  B.  J.  Smith.  Sierra  Nevada:  Modoc  Co.,  M.  S.  Baker;  Clover 
Creek,  Genesee  Valley,  Jepson  8023;  Bear  Valley,  Nevada  Co.,  Jepson;  Hope  Valley,  North 
Fork  Carson  River,  Jepson.  8125;  Phoenix  Lake,  Sonora,  A.  L.  Grant;  Sequoia  (Crockers), 
Jepson  4639;  Fish  Cam]),  Mariposa  Co.,  Jepson  8395;  Volcano  Creek,  Jepson  953.  Southern 
California:  Cedar  Caiion,  San  Diego  Co.,  Forbes. 

Var.  trichophyUus  Gr.ay.  Green  Eel-grass.  Leaves  rather  short  and  rigid,  not  collapsing 
on  withdrawal  from  tlie  water. — Widely  distributed.  A'ar.  bakeri  Jepson  n.  comli.  Leaves 
small,  sparsely  br.auclied,  the  rigid  segments  divaricate. — Santa  Clara  Co.  Var.  peduncularis 
Jepson  n.  comb.  Peduncles  very  stout,  falcate-curved,  1  inch  long  (e.x.  char.). — Lake  Co. 
Var.  hispidulus  Drew.  Lower  ba.se  of  tlie  emersed  leaves,  and  the  petioles  and  stipules  hispid. — 
Humboldt  Co. 

Refs. — RANUhMULUS  aquatilis  L.  Sp.  PI.  556  (1753),  type  European;  Jepson,  Fl  W. 
Mid.  Cal.  202  (1901).  Batrachium  aqwitile  Wimm.  PI.  Schles.  8  (1841).  Var.  trichciphyllus 
Gray,  Man.  ed.  5,  40  (1867).  Var.  bakeri  Jepson.  Batrachium  bakeri  Greene,  Leaflets,  1:95 
(1904),  type  loe.  Coast  Range  hills  near  Stanford,  C.  F.  Baker  786.  Var.  peduncularis  Jepson. 
Batraohium  pedunevhirc  Greene,  I.e.,  type  loc  Lakeport,  C.  F.  Baker  3062.  Var.  HiSPSrouLUS 
Drew,  Bull.  Torr.  Club,  16:150   (1889)",  type  loc.  Jarnigan's,  Mad  River,  Drew. 
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25.  R.  lobbii  Gray.  Lobb's  Buttercup.  Annual;  submersed  leaves  none, 
or  when  present,  few  and  as  in  R.  aquatilis;  floating  leaves  6  to  9  lines  broad, 
divergently  3-parted  into  oblong  or  ovate  lobes,  the  lateral  lobes  notched  and 
the  middle  one  connnonly  entii'e,  or,  rarely,  all  notched;  stamens  5  to  10;  petals 
withering  i)ersistent ;  style  filiform,  aljont  3  times  the  lengtli  of  the  ovary  ;  achenes 
few  (4  to  6),  rugose,  the  mature  ones  commonly  witli  minute  black  dots. 

Whitening  the  surface  of  shallow  vernal  pools:  Alameda  and  Marin  cos.  to 
Napa  Valley  and  northern  Sonoma.    North  to  British  Columbia. 

Locs. — Berkeley  Hills,  Chandler  787;  heUv.  Alpine  Lake  and  Fairfax,  Newlon  97a;  Caza- 
dero,  Davy  16.59;  Healdsburg,  AJicc  Kinp;  Calistoga,  Jcp.mn  ;  St.  Helena,  C.  F.  Baker  1997. 

Refs.— Ranunculus  lobbu  Grav,  Proe.  Am.  Acad.  21:364  (1886);  Jepson,  Fl.  W.  Mid. 
Cal.  202  (1901).  If.  hi/drocluiris  f.  Johbii  Hiern.  Jour.  Bot.  9:66,  pi.  114  (1871),  type  from 
Oregon,  Lobh.     ii.  hederaceits  var.  Brew.  &  Wats.  Bot.  Cal.  1:5   (1876). 

14.  KUMLIENIA  Greene. 
Glabrous  perennial  with  the  leaves  and  1-flowered  scapes  from  a  fascicle  of 
thickened  or  fleshy-fibrous  roots.  Leaves  all  basal,  roundish,  sballowly  3-lobed 
and  sparingly  toothed,  cordate  or  truncate  at  ba.se.  Sepals  5  or  6,  white.  Petals 
5  or  6,  minute,  reduced  to  small  yellow  stiped  nectaries.  Achenes  sub-follicular, 
capitate,  mendjranous,  lanceolate,  attenuate  upward  into  a  broadly  subulate  beak 
hooked  or  coiled  at  the  tip,  2  (or  3)  -nerved  on  the  sides,  at  least  when  dead 
ripe.  Seed  fusiform,  longitudinally  multi-striate. — Species  2,  North  America. 
(T.  L.  Kumlien,  one-time  Professor  of  Natural  History  at  Albion  College.) 

1.  K.  hystricula  Greene.  Scapes  2  to  9  inches  high ;  leaves  roundish  in  out- 
line but  broader  than  long,  lo  to  2i'2  inches  broad,  on  i)etioles  %  to  2  inches 
loiig;  flowers  5  to  7  (or  12)  lines  broad;  sepals  oval;  nectaries  spoon-.shaped, 
one  line  long;  achenes  weakly  pubescent,  2  to  21/;  lines  long;  seed  %  line  long. 
Clefts  of  rocks  on  moist  caiion  sides,  often  within  reach  of  flying  spray : 
Sierra  Nevada  at  middle  altitudes  (1500  to  5000  feet).  North  to  Oregon.  Mar.- 
June. 

Tax.  Note. — The  flowers  as  seen  in  tlieir  native  habitat  are  delicately  engaging  and  some- 
what suggestive  of  those  of  Anemone  quinquefolia.  While  individuals  are  not  uncommon  in 
favored  spots,  specimens  are  rare  in  herbaria.  Quite  dead  ripe  fruit  is  seldom  collected. 
Some  very  mature  material  from  El  Dorado  Co.  is  available  to  us  and  on  examining  it  we 
find  that  the  cai-jjels  in  extreme  age  split  roughly  but  spontaneously  from  the  base  upward 
along  the  ventral  and  dorsal  lines  into  two  equal  valves,  thus  releasing  the  single  seed.  Were 
these  carpels  not  capitate,  they  would,  it  seems  certain,  be  termed  follicles.  Our  species  may 
belong  to  the  genus  Oxygi-aphis  Bunge,  but  the  type  of  that  genus  is  known  to  us  only  from 
somewhat  insufficient  descriptions. 

Locs. — Bear  Creek  Canon,  Tulare  Co.,  Purpiis  1756;  Yosemite  Falls,  Jepson  4261;  Hetch- 
Hetchy,  A.  L.  Grant  1268;  Columbia,  A.  L.  Grant;  Italian  Bar,  Stanislaus  River,  Jepson  6369; 
Dardanelles  Caiion,  Placer  Co.,  Bolandcr  4630;  North  Fork  American  River,  K.  Brandegee; 
Butte  Co.,  Atisiin  tf-  Bruce. 

Refs.— KuMLiENiA  HTSTRicui^  Greene,  Bull.  Cal.  Acad.  1:337  (1886);  Pitt.  3:188,  pi.  2 
(1897).  Sanuneulus  hystru-uliis  Gray,  Proc.  Am.  Acad.  7:328  (1868),  type  spms.  from  Forest 
Hill  and  Newcastle,  Placer  Co.,  BoJander. 

15.  CLEMATIS  L.  Virgin's  Bower. 
Stems  woody  below,  climbing  by  aid  of  the  petioles  of  the  opposite  compound 
leaves.  Peduncles  axillary,  bearing  1  to  numerous  flowers.  Flowers  (in  ours) 
polygamous.  Sepals  4,  valvate  in  the  bud,  white  and  petal-like.  Petals  none 
(in  ours).  Stamens  numerous.  Achenes  numerous  in  a  head-like  cluster,  the 
styles  persistent  as  hairy  or  plumose  tails,  very  conspicuous  in  fruit. — Species 
about  170,  all  continents.  (Ancient  name,  from  Greek  klema,  a  twig.) 
Peduncle  bearing  a  eymose  panicle  of  many  flowers,  the  cymes  leafy-bracteate ;  leaflets  5  to  7; 

achenes  pubescent 1-     C.   ligiu^ticifoHa. 

Peduncle  1  to  3-flowered,  with  2  braetlets  below  the  middle. 

Leaflets  3;  achenes  pubescent 2.     C.  lasinntlm. 

Leaflets  mostly  5  to  9;  achenes  glabrous 3.     C.  paucifiora. 
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1.  C.  ligusticifolia  Nutt.  Yerba  de  Chivato.  Nearly  glabrous,  except  the 
iiifloreseeiiee ;  leaflets  5  to  7,  ovate,  cordate  or  obtuse  at  base,  3-lobed  or  coai-sely 
toothed  about  midway,  or  nearly  entire,  mostly  1  to  3  inches  long;  peduncles 

1  to  4  inches  long,  bearing  a  panicle  of  many  to  numerous  flowers ;  flowers  ^2 
to  %  inch  in  diameter ;  sepals  narrowly  oblong,  acute,  tomentulose ;  tails  of  the 
achenes  10  to  13  lines  long ;  fruiting  panicles  corymbose  to  long-paniculate,  2  to 
15  inches  long. 

Valleys,  foothills  and  mountains:  Coast  Ranges;  Sierra  Nevada;  Southern 
California. 

Biol,  ami  Economic  Note. — It  climbs  high  over  shrubs  and  sometimes  ascends  trees.  In 
Mill  Creek  Caiion,  San  Bernardino  Mts.,  we  found  the  vines  festooning  alders  (Alnus  rhombi- 
folia  Nutt.)  to  a  height  of  .50  feet;  their  trunk  "cables"  or  stringers  measured  4  to  12  inches 
in  circumference.  An  infusion  of  the  herbage  is  used  by  Spanish-Californians  as  a  healing 
wash  for  barbwire  cuts  in  horses. 

Locs. — Coast  Ranges:  Yreka,  Butler  1810;  Sisson,  Jcpson;  Salmon  River  Forks,  Jepson; 
Ukiah,  Purdy ;  Vaca  Mts.,  Jcpson:  Green  Valley,  Jepsnii;  Napa  Valley,  Jepson  (sepals  some- 
times 5);  Mark  West  Creek,  Biolctti;  Santa  Cruz,  F.  P.  McLean;  Carmel  River,  Jepson; 
Cantua  Creek,  San  Carlos  Range,  LUIis;  Santa  Barliara,  M.  S.  Baker.  Sierra  Nevada:  Amador 
Co.,  Ha7iJien;  Hetch-Hetchy,  Jcpson-  3426;  Erskine  Creek,  Purpus  5627.  Desert  ranges:  Silver 
Caiion,  White  Mts.,  Jepson  7411;  Hanaupah  Caiion,  Panamint  Mts.,  Jepson  6966.  Southern 
California:  Mint  Caiiou,  San  Gabriel  Mts.,  Peirson  264;  Claremont,  C.  F.  Baker  3458;  San 
Antonio  Canon,  Peirson  52;  San  Bernardino  Valley,  Parish;  Mt.  San  Jacinto,  Hall.  Also  on 
Santa  Rosa,  Santa  Cruz,  and  Santa  Catalina  islands   (Zoe,  1:131). 

Refs. — Clematis  ligusticifolia  Nutt.;  T.  &  G.  Fl.  1:9  (1838),  tvpe  from  "plains  of 
the  Rocky  Mts.,"  Nutlall ;  Jepson,  Fl.  W.  Mid.  Cal.  198  (1901).  Var.  californica  Wats.  Bot. 
Cal.  1:3  (1876). 

2.  C.  lasiantha  Nutt.  Pipe-Stem.  Branchlets  and  sepals  tomentose-pubes- 
cent,  the  foliage  less  so:  leaves  trifoliolate,  the  leaflets  elliptic  to  orbicular, 
truncate  or  rounded  at  base,  coarsely  toothed  and  often  3-lobed,  1  to  2  inches 
long;  peduncles  1  (rarely  3)  -flowered,  2  to  6  inches  long;  flowers  lt4  to  2^/4 
inches  in  diameter;  sepals  broadly  oblong,  usually  obtuse;  achenes  supporting 
a  tail  1  to  lt->  inches  long;  the  fruit  of  one  flower  forming  a  head-like  cluater 

2  to  2yo  inches  broad. 

Canons  of  the  Coast  Ranges,  Sierra  Nevada,  and  mountains  of  Southern 
California:  clambering  over  shrubs  or  low  trees  and  often  illuminating  a  hillside 
with  its  profusion  of  flowers.  Occasionally  along  streams  in  the  valleys.  Apr.- 
May. 

Locs. — Coast  Ranges:  New  River,  Trinity  Co.,  Jepson:  St.  Helena,  Jcpson;  Vaca  Mts., 
Jcpson;  Ross  Valley,  Bioletti;  Oakland,  Chesnut ;  Los  Gates,  Heller  7269;  Santa  Lucia  Creek 
above  Arroyo  Seco,  Jcpson;  San  Luis  Obispo,  Summers.  Sierra  Nevada:  Butte  Co.,  7J.  M. 
Austin;  Gwin  Mine,  Calaveras  Co.,  Jepson;  Rawhide,  Tuolumne  Co..  A.  L.  Grant  660;  Middle 
Fork  Kaweah  River,  Jcpson.  Southern  California:  Millards  Canon,  San  Gabriel  Mts.,  Peirson 
51;   Mill  Creek,  San  Bernardino  Mts.,  Parifh;  Cuyamaca.  Hall. 

Refs.— Clematis  L.\siANTnA  Nutt,;  T.  &  G.  Fl.  1:9  (1838),  type  loe.  San  Diego,  Nuttall ; 
Torr.  Bot.  Mes.  Bound.  29,  pi.  1   (1859);  Jepson,  Fl.  W.  Mid.  Cal.  197  (1901). 

3.  C.  pauciflora  Nutt.  Rope  Vine.  Stems  slender ;  herbage  silky-pubescent 
when  young ;  heaves  more  or  less  fascicled,  3  to  5-foliolate  or  the  basal  leaflets 
each  replaced  by  3  leaflets ;  leaflets  roundish  to  ovate,  toothed  and  often  3-lobed, 
often  cordate  at  base,  y^  to  1  inch  long;  peduncles  1  (or  3)-flowered,  %  to 
1  inch  long ;  flowers  %  to  1  inch  broad ;  sepals  4  or  3 ;  achenes  glabrous,  tlieir 
tails  about  1  inch  long. 

Trailing  over  rocks  or  clambering  over  bushes:  cismontane  Southern  Cali- 
fornia.   Mar. -Apr. 

Locs. — San  Bernardino,  Parish  3626;  Santa  Ana,  Alice  Kiiu/;  San  Jacinto,  Gregory;  Win- 
chester, M.  M.  Todd;  Menifee,  Alice  King ;  Carrizo  Creek,  T.  Brandegee;  San  Diego,  Abrams 
3428. 

Refs. — Clematis  pauciflora  Nutt.;  (bv  error  parviflora)  T.  &  G.  Fl.  1:9  (ISSS),  tvpe  loe. 
San  Diego,  A'MtfaH;  Gray,  Sj-n.  Fl.  l':5  (1895). 
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CALYCANTHACEAE.     Sweet-shrub  Family. 

Aromatic  shrubs  with  opposite  entire  leaves  and  no  stipules.  Flowers  large, 
solitary,  terminating  the  branches.  Bracts,  sepals  and  petals  passing  into  each 
other,  imbricated  in  many  series,  adnate  at  base  to  the  enlarged  hollow  recep- 
tacle which  is  like  a  rose-cup.  Stamens  numerous,  the  inner  ones  sterile.  Pistils 
many,  distinct,  nearly  enclosed  in  the  hollow  receptacle,  becoming  achenes. — 
]\Ionotypie  genus  of  6  species.  4  in  North  America  and  2  in  Asia. 

Bibliog. — Kearney,  T.  H.,  Nomenclature  of  the  genus  Buettneria  Duham.  (Bull.  Torr.  Club 
21:173-175,-1894). 

1.     CALYCANTHUS  L. 

Flowers  livid  red.  Petals  in  several  rows  at  mouth  of  tube,  the  inner  ones 
shorter.  Styles  equaling  tlie  anthers,  filiform,  colorless.  Seed  without  endo- 
sperm; cotyledons  foliaeeous,  convolute,  caulicle  inferior.  (Greek  kalyx,  cover- 
ing or  calyx,  and  anthos,  flower.) 

1.  C.  occidentalis  H.  &  A.  Spice  Bush.  Sweet  Shrub.  (Fig.  109.)  Erect 
branching  shrub  5  to  9  feet  high ;  leaves  ovate  to  oblong-lanceolate,  acute,  rounded 
at  ba-se,  li-i  to  6  inches  long; 
sepals  and  petals  linear-spatu- 
late.  IV4  inches  long  or  less,  the 
upper  I'o  or  %  fading  tawny  or 
In-own  in  age ;  filaments  1^  line 
long ;  fruiting  receptacle  cup- 
like, 1  to  11/4  inches  long; 
achenes  oblong-ovate,  slightly 
oblique  or  cuiwed,  a  trifle  flat- 
tened and  bordered  all  around 
with  a  granular  margin,  some- 
what velvety-hirsute,  4  to  5  lines 
long. 

Along  canon  streams  in  the 
North  Coa-st  Ranges  and  Sierra 
Nevada  foothills. 

Folk  Lore. — This  shrub  has  always 
interested  the  settlers  in  the  foothills 
and  it  has  acquired  in  conseciuence  a 
variety  of  common  names.  It  is 
called   "Spice-wood"   on  Howell  Mt., 

"Wine     Flower"     in     Sonoma     Co.,   Fig.    109.      CALYC-i^NTHUS    occidenTj\xis    H.    &   A.     a, 
"  Spice  Bush  "  in  Napa  Valley,  "Wild         flowering  branchlet;   6,  fruiting  receptacle.     X  %. 
Poppv"   in   Trinity   Co.,   where   it   is 

reputed  poisonous  to  cattle,  and  "Vinegar  Bush"  in  the  Kaweah  region.     A  crushed  flower 
is  sometimes  put  in  a  knotted  corner  of  the  handkerchief  by  the  hill  folk  as  a  perfume. 

Loes. — Coast  Ranges:  Peanut,  Trinity  Co.,  J.  W.  Patton;  Cloverdale,  Bolandcr;  Mark  West 
Creek,  Jepson;  Mt.  St.  Helena,  Jepxon:  sw.  of  Calistoga.  Jrpson  :  Howell  Mt.,  Jcpson  1725; 
Gates  Canon,  Vaca  Mts.,  Jepson  561;  Cazadero,  Blasdalc :  Sonoma,  Binletti.  Sierra  Nevada: 
Morley  Sta.,  Shasta  Co.,  ilf.  S.  Baker;  Table  Mt..  n.  of  Oroville,  Heller  10.782;  Merced  River 
near  Grouse  Creek,  Jepson  8354;  Cedar  Creek,  Sequoia  Park,  Jepson;  South  Fork  Kaweah 
River,  Jepson. 

Refs. — CALYCANTHUS  occiDENTjVLls  H.  &  A.  Bot.  Beech.  340,  t.  84  (1840);  Jepson.  Fl.  W. 
Mid.  Cal.  190  (1901).    Butneria  ocoidenialis  Greene,  Erythea  1:207  (1893). 


BERBERIDACEAE.     B.vrberry  F.\mily. 

Slirubs  or   lierl)s.   ours   with   alternate   compound   leaves. 
rt'gtUar,  hypogynous 


Flowers  perfect, 
Sepals  6,  in  2  circles.  Petals  6,  in  2  circles,  the  stamens 
as  many  and  opposite  them.  Anthers  opening  by  an  uplifting  valve  or  lid. 
Ovary  one,  superior,  1-celled,  becoming  in  fi-uit  a  capsule,  a  berry,  or  dry  and 
coriaceous.     Seeds  with  endosperm.     Achlys  is  anomalous ;  it  has  no  perianth 
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and  9  to  13  stamens. — Genera  8  and  species  about  140,  mostly  north  temperate 
zone,  only  Berberis  reaching  into  the  southern  hemisphere. 

Bibliog. — Lindley,  J.,  Evergreen  Barberries  cult,  in  Great  Britain  (Jour.  Loud.  Hort.  Soc. 
5:1-21, — 18.50).  Fedde,  F.,  Versuch  einer  MouograiJhie  der  Gatt.  Mahonia  (Engler,  Jahrb. 
31:30-133,  figs.   1-5,-1901). 

Shrubs  or  low  woody  plants;  leaves  pinnate,  prickly;  petals  bifid 1.     Berberis. 

Perennial  herbs;  leaves  all  basal,  ternate,  not  prickly. 

Calyx  and  corolla  none;  leaves  witli  3  sessile  leaflets 2.     Achlys. 

Calyx  and  corolla  present,  reflexed ;  petals  entire ;  petioles  once  or  twice  ternately  divided, 
the  divisions  bearing  3  (rarely  1)  petiolulate  leaflets 3.     Vancouveeia. 

1.  BERBERIS  L.  Barberry. 
Evergreen  shrubs  or  low  sutt'rutescent  plants  with  yellow  wood.  Leaves 
alternate,  jjriekly,  in  ours  pinnately  compound  with  the  rachis  jointed  at  the 
insertion  of  the  leaflets.  Flowers  .yellow,  in  racemes.  Sepals  petal-like.  Petals 
concave,  in  ours  distinctly  bifid.  Filaments  irritable.  Stigma  peltate-umbilicate. 
Fruit  a  berry.  Species  about  110,  all  continents  except  Australia.  (Arabic 
name.) 

Filaments  with  a  pair  of  recurved  teeth  near  the  aj)ex;   racemes  short,  from  small  terminal  or 
lateral  buds;   bud-scales  few,  deciduous,  small  (1  to  2  lines  long);   leaflets  3  to  9,  pin- 
nately veined. 
Leaflets  with  comparatively  few   (mostly  5  to   15)   teeth,  the  teeth  strongly  spinose;   erect 
shrubs  of  dry  inner  ridges  or  of  the  desert. 
Eacemes   loosely  few-flowered. 

Leaflets  equal  or  nearly  so;  tooth-like  lobes  of  the  leaflets  coarse,  mostly  subequal 

1.    B.  fremontii. 

Terminal  leaflet  much  longer  tliau  the  lateral  ones;  terminal  lanceolate  tooth  of  each 

leaflet  often  entire,  many  times  larger  tlian  the  small  lateral  teeth  2.   B.  nevinii. 

Eacemes  densely  many-flowered ;  teeth  of  the  leaflets  very  coarse 3.     B.  calif ornicum. 

Leaflets  with  more  niunerous  teeth. 

Foliage  not  very  dense;  leaflets  with  many  teeth. 
Low  (about  %  to  1  foot  high). 

Stems   erect   or   ascending;    leaflets    mostly   pale    or    glaueeseent   above,    mostly 

glaucous  or  whitish  beneath,  their  teeth  spine-tipped 4.     B.  pumila. 

Stems  prostrate  or  ascending;  leaflets  dull,  their  teeth  Ijristlc-tipped.-S.   B.  repens. 

Erect,  1  to  3  feet  high ;  leaflets  shining  above,  their  teeth  spine-tipped 

6.  B.  aquifolium: 
Foliage  mostly   forming  a  dense   terminal   fascicle;    leaflets   thin,   with   numerous  small 

bristle-tipped  teeth;  coast  region 7.     B.  pinnata. 

Filaments  without  teetli;  racemes  elongated,  loose,  solitary  or  few  from  a  terminal  bud;  bud- 
scales  large  (%  to  1%  inches  long),  persistent;  leaflets  11  to  21,  somewhat  palmately 
veined  8.     B.  nervosa. 

1.  B.  fremontii  Torr.  Desert  Barberry.  Shrub  5  to  8  (or  15)  feet  high; 
leaflets  5,  ovate,  rigidly  coriaceous,  yellowish  or  glaucous,  scarcely  at  all  or  only 
moderately  luidulate,  6  to  12  lines  long,  strongly  and  sinuately  5  or  7-lobed,  the 
lobes  strongly  spinose ;  petiole  artietdated  near  the  base  or  often  a  supplementary 
pair  of  leaflets  borne  at  this  point;  racemes  few  (3  to  9) -flowered,  1  to  114  inches 
long,  the  peduncles  as  long  or  almost  none ;  berries  at  maturity  dull  brown,  some- 
what inflated,  5  to  6  lines  in  diameter. 

Mountain  slopes :  eastern  Mohave  Desert ;  Colorado  Desert.  East  into  Arizona 
and  southern  Nevada,  south  into  Lower  California  and  Sonora.     May-June. 

Locs. — New  York  Mts.,  Jcpsnn  5438;   Jacumba,  Abrams  3li93. 

Eefs. — Berberis  fremontu  Torr.  Bot.  Mex.  Bound.  30  (1859).  type  loc.  Virgen  Eiver,  s. 
Utah,  Fremont.  Mahonia  fremontii  Fedde  in  Engler  Jahrb.  31:98  (1901).  Odostcmon  fre- 
montii Eydb.  Bull.  Torr.  Club  33:141   (1906). 

2.  B.  nevinii  Gray.  Shrub  6  to  8  feet  high,  with  many  erect  loose  branches ; 
leaflets  5.  Yi  to  1%  inches  long,  the  lateral  oblong,  the  terniinal  one  broadly 
lanceolate,  acuminate,  all  with  few  and  snuill  spinose  teeth;  petioles  almost 
none ;  racemes  loosely  5  to  7-flowered. 

Sandy  slopes,  eastern  edge  of  San  Fernando  A'alley ;  very  closely  allied  to 
B.  fremontii. 

Eefs. — Berberis  nevinii  Gray,  Syn.  Fl.  l':69  (1895),  type  loc.  San  Fernando  Valley, 
Nevin.  Mahonia  nevinii  Fedde  in  Engler  Jahrb.  31:102  (1901).  Odostemon  nevinii  Abrams, 
Bull.  N.  y.  Bot.  Gard.  0:3,59  (1910). 
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3.  B.  californicum  Jepson  n.  sp.  Stems  rigidly  erect,  3  to  6  (or  10^  feet 
liigli,  littlr  l)raurlit'il ;  leaves  IVo  to  4  ineiies  long;  leaflets  5  to  9,  ovate,  1  to  2 
inches  long,  very  pale  or  glaneescent,  strongly  reticulate,  repandly  dentate,  the 
8  to  12  teeth  ending  in  long  stout  spines,  their  length  I3  to  %  the  breadth  of 
the  body  of  the  blade,  the  blade  so  strongly  undulate  that  the  spines  are  presented 
in  nearly  all  directions;  racemes  1  to  2  inches  long,  the  pedicels  mostly  3  to  9 
lines  long. —  (C'aules  erecti,  rigidi,  3-6  (vel  10)  ped.  alti ;  folia  ii/^-4  poll,  longa, 
5-9-fnliolata ;  foliola  ovata,  1-2  poll,  longa,  sub-glauca,  per-reticulata,  per- 
imdulata,  dentibus  spinosis;  racemi  1-2  poll,  longi.) 

Di-y  rocky  interior  foothills,  300  to  1500  feet  or  up  to  6000  feet  on  desert 
ridges :  Inner  Coast  Range,  southward  to  cisniontane  Southern  California ;  appar- 
ently also  in  southern  Sierra  Nevada  foothills. 

Locs. — Pelle.io  Hills,  iiw.  Solauo  Co.,  Jepson  (type)  ;  North  Fork  Lewis  Creek,  Priest 
Valley,  Jcpnon  2672;  ucar  San  Carlos  Peak,  Brtwcr  787;  Ranclio  Cantua,  Cantua  Creek,  S.  C. 
LiUis ;  East  Fork  Kaweah  River,  Jepson;  Loma  Paloma,  Hall  7083  (spines  of  leaflets  less 
prominent);  Eaton  Canon,  San  Gabriel  Mts.,  Pcirson  .54;  Slieep  Creek,  San  Antonio  Mts.. 
Hall:  Seven  Oaks,  San  Bernardino  Mts.,  Geo.  B.  Grant  40i>6;  Blooniiugton,  San  Bernardino 
Valley,  Parijih  4081; ;  Ijetw.  Julian  and  Cuyamaea  (Bull.  N.  Y.  Bot.  Card.  6:360). 

Refs. — Berberis  californicum  Jepson.  Odostemon  (Jicti/ota  Abranis,  Bull,  N.  Y.  Bot. 
Gard.  6:360  (1910).     Probably  also  Odostemon  faseicuhiris  Abrams,  I.e. 

4.  B.  pumila  Greene.  Stems  erect,  rigid,  5  to  14  inches  high;  leaflets  5  (3 
to  7),  l}roadly  ovate,  whitish,  glaueescent  or  dull  green,  1^4  to  214  inches  long, 
the  ratlier  coarse  or  medium-sized  teeth  about  10  to  IS,  spine-tipped;  racemes 
dense,  1  to  IV-;  inches  long;  berries  blue,  small,  oblong. 

Inner  North  Coa.st  Range  and  higher  Sierra  Nevada  foothills;  north  to 
southern  Oregon ;  3000  to  5000  feet. 

Loes. — Bartlett  Mt.,  Lake  Co.,  Curran ;  Indian  Creek,  Siskiyou  Mts.,  Jepson  2948;  Clover 
Creek,  Shasta  Co.,  M.  S.  Baker  464;  Downieville,  Eastwood;  Mt.  Zion,  Amador  Co.,  Hansen 
219;  Five-mile  Creek,  Columbia,  A.  L.  Grant  634;  Belmont  Mine,  Mariposa  Co.,  Congdon; 
Old  Colony  Mill,  Sequoia  Park,  Jepson  628. 

Refs. — Berberis  pumil.\.  Greene,  Pitt.  2:161  (1891),  type  loo.  inner  North  Coast  Range 
in  Lake  Co.,  as  near  as  may  be  determined.  Mahonia  pmnila  Fedde  in  Engler  Jahrb.  31:82 
(1901). 

5.  B.  repens  Lindl.  Creeping  Barberry.  Stems  ascending  from  a  creeping 
or  stolon-like  base,  simple,  4  to  6  inches  high ;  leaflets  3  to  5,  plane  or  nearly  so, 
dull  above,  paler  beneath,  with  many  small  teeth  and  weak  spines;  racemes 
rather  dense,  2  to  21/2  inches  long ;  berries  blue-glaucous. 

Del  Norte  Co.  to  Modoc  Co.,  thence  south  to  Inyo  Co.  North  to  British 
Columbia  and  east  to  the  Rocky  Mts. 

Locs.— Big  Flat,  Del  Norte  Co.,  Jepson  298.') ;  Mt.  Eddy,  Copeland  3810;  Edgewood, 
Siskiyou  Co.,  J.  W.  Kisling ;  Davis  Creek,  Modoc  Co.,  M.  .S.  Baker;  Willow  Creek  Valley, 
Modoc  Co.,  a.  M.  Austin;  Oak  Creek,  Inyo  Co.,  S.  W.  Austin. 

Refs. — Berberis  repens  Lindl.  Bot.  Reg.  pi.  1176  (1828),  type  from  Northwest  America. 
Odostemon  repens  CockereU  Univ.  Mo.  Stud.  Sci.  2^:125  (1911).  Mahonia  repens  G.  Don, 
Dichlam.   118  (183U. 

6.  B.  aquifolium  Pursli.  ilorxTAix  Grape.  Stems  erect,  1  to  3  feet  high; 
leaves  thin-coriaceous,  bright-green  and  glossy-shining  above,  duller  beneath; 
leaflets  jilane,  3  to  5  or  7,  elliptic-ovate  to  oblong-ovate,  114  to  3  inches  long,  the 
margin  with  many  long  slender  spines ;  lowest  pair  of  leaflets  remote  from  base 
of  petiole ;  racemes  fascicled  in  the  axils  and  at  the  summit,  dense,  1  to  2  inches 
long ;  berries  blue,  glaucous,  rather  large. 

North  Coast  Ranges,  from  Napa  Co.  to  Humboldt  Co. ;  northern  Sierra 
Nevada  fi'om  Amador  Co.  to  Modoc  Co.  North  to  British  Columbia.  Also  called 
Hollyleaf  Barberry.  * 

Locs. — Near  Mt.  St.  Helena,  Jepson;  Hupa,  Chandler  1277;  Edgewood,  J.  IT.  Kisling; 
Y'reka,  Butler  .191;  Lassen  Creek,  Modoc  Co.,  Jx.  if.  Au.'iiin;  Truckee,  Sonne;  Amador  Co., 
Gates. 

Var.  dictyota  Jepson  n.  comb.  Erect,  stout,  '{.  to  1  foot  high,  sparsely  leafy;  leaflet,"!  5 
to  7,  broadlv  ()v:ite,  prominently  reticulated,  shining  and  yellow  above,  paler  beneath,  1  to  2Vi 
inches  long,  undulate,  sinuous-dentate,  tlie  10  to  20  teeth  with  strong  spines;  lowest  pair  close 
to  base  of  petiole;  racemes  dense,  %  to  1  inch  long. — Rocky  slopes,  Marysville  Buttes. 
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Refs. — Berberis  aquipolium  Pursh,  Fl.  1:219  t.  4,  in  part  (1814),  type  loe.  great  rapids 
of  tlie  Columbia  River,  Leuis :  Lindl.  Bot.  Reg.  t.  1425  (1831).  Mahon.ia  aquifolium  Nutt. 
Gen.  1:213  (1818).  \'ar.  dictyota  Jepson.  B.  diciyoia  Jepson  Bull.  Torr.  Club,  18:319 
(1891),  tvpe  loc.  South  Peak,  Marysville  Buttes,  Jepson';  Fl.  W.  Mid.  Cal.  203  (1901).  Mahmiia 
dictyota  Fedde  iu  Engler,  Bot  Jahrb.  31:89   (1901). 

7.  B.  pinnata  Lag.  C.vlifornia  Barberry.  Stems  erect,  stout,  branching, 
1/4  to  11/2  feet  high  (or  even  to  i  or  5  feet)  ;  leaves  2  to  4  inches  long;  leaflets 
usually  7  to  13, 'but  sometimes  5  to  17,  rather  crowded  on  the  rachis,  ovate- 
elliptical  to  oblong,  thinnish  and  plane,  somewhat  bubbly-undulate,  1  to  21,4 
inches  long,  sliining  above,  somewhat  paler  beneath,  shallowly  sinuate-dentate, 
the  numerous  teeth  prickly ;  lowest  pair  close  to  base  of  petiole  ;  racemes  clustered, 
dense. 

Hill  sunnuits  and  slopes,  mostly  along  the  edge  of  thickets,  Marin  Co.  to 
JMonterey.    Mar.-Apr. 

Locs. — Marin  Co.,  Eastwood:  Berkeley  Hills,  Jepson;  Lake  Merced,  San  Francisco,  Jepson; 
Colma  Caiion,  San  Mateo  Co.,  Elders. 

Refs. — Berberis  pinn.^ta  Lag.  Elencli.  Hort.  Madr.  6  (1803),  type  loc.  Monterey,  Cal.; 
Jepson,  Fl.  W.  Mid.  Cal.  204  (1901).     Mahonia  piniwta  Fedde  in  Engier,  Jalirb.  31:86  (1901). 

8.  B.  nervosa  Pursh.  OREOoivr  Grape.  Stem  scaly,  eaudex-like,  simple,  i-o 
to  1  (oi-  2)  feet  high,  bearing  the  leaves  in  a  terminal  tuft ;  leaves  9  to  16  inches 
long,  the  rachis  conspicuously  nodo.se:  leaflets  11  to  21,  bright  green,  ovate  to 
ovate-lanceolate,  spiuulose-serrate,  and  somewhat  palmately  nerved,  li'o  to  3 
inches  long;  scales  of  the  strong  terminal  bud  %  to  1'%  inches  long,  coriaceous- 
glumaceous ;  racemes  erect,  elongated,  2  to  4  (or  6)  inches  long;  bracts  oblong 
to  lanceolate,  membranaceous ;  berries  blue-glaucous,  4  to  5  lines  in  diameter. 

Woods  near  the  coast  from  the  Santa  Lucia  Mts.  to  Shasta  and  SLskiyou  cos. 
Nortliward  to  BritLsli  Columbia. 

Locs. — Lueia  to  Mill  Creek,  Jepson;  Mt.  Tamalpais,  Bieilctti;  Stewart  Pt.,  M.  S.  Baker 
7(51;  Rockport  (fruiting  racemes  10  in.  long),  Jepson;  Jackson  Valley,  Mendocino  Co.,  Jepson; 
Peppenvood,  Jepson;  Eureka,  Tracy  2016  (unbranched,  6  ft.  high);  Redwood  Ci-eek,  n.  Hum- 
boldt Co.,  Jepson;  Hupa,  Chandler  1286;  Salmon  Summit,  Jepson;  Russian  Creek,  w.  Siskiyou, 
Butler  1287%-     Vancouver  Isl.,  B.  C,  A.  J.  Fineo. 

Refs. — Berberis  nervo.sa  Pursh,  Fl.  219,  t.  5  (1814),  type  loc.  Cascades,  Columbia  River, 
Lewis;  Jepson,  Fl.  W.  Mid.  Cal.  204  (1901).  Mahonia  nervosa  Nutt.  Gen.  1:212  (1818). 
Berberis  glumacea  Lindl.  Bot.  Reg.  t.  1426  (1831). 

2.     ACHLYS  DC. 

Perennial  herbs  with  long-petioled  3-foliolate  leaves  and  leafless  scapes  rising 
from  a  very  slender  rootstock.  Flowers  perfect,  in  a  short  dense  spike.  Calyx 
and  corolla  none.  Stamens  9  to  13,  2  to  3  times  as  long  as  ovary,  the  outer  dilated 
upward.  Fruit  dry,  indehiscent,  broadly  moon-shaped.  Species  2,  one  in  -Japan, 
tlie  otiier  iu  Pacific  North  America.     (Greek  Acldus,  the  god  of  night  or  gloom.) 

1.  A.  triphylla  DC.  Deer-fo(1t.  Plants  about  1  foot  high:  leaflets  fan- 
sha])ed,  sinuate-dentate,  2  to  6  inclies  broad. 

Woods  near  the  coast,  100  to  2500  feet,  Mendocino  Co.  and  northward.  Also 
called  Sweet  Leaf.  Settlers  on  the  Humboldt  coast,  prizing  the  delicate  frag- 
rance, hang  bunches  of  the  leaves  in  their  houses. 

Locs. — Big  River  lieadivaters,  Jepson  8424;  Willits,  Jepson  2408;  Cahto  to  Dehaven, 
Jepson ;  Redwood  Creek,  n.  Humboldt  Co.,  Jepsoit. 

Rets. — AcHLYS  TRIPHYLLA  DC.  Svst,  2:35  (1821),  type  from  the  Northwest  Coast,  Menzies; 
Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  173  (1911).  Leontice  iriphylla  Smith,  Rees  Cycl.  20:5  (1812), 
type  loe.  Northwest  Coast,  Menzies. 

3.     VANCOUVERIA  Jlorr.  &  Dec. 

Low  perennial  herbs  with  slender  creeping  I'ootstocks.  Leaves  once  or  twice 
ternately  comjiound,  all  basal  or  nearly  so.  Fl,owers  small,  nodding,  arranged 
in  an  oiK-n  panicle  on  a  slender  scape-like  peduncle.  Sepals  6,  in  2  series,  obovate, 
petal-like,  reflexed,  subtended  by  6  to  9  small  calyx-like  membranous  bractlets. 
Petals  6,  ligulate,  tipped  with  a  hood-like  nectar-bearing  appendage,  reflexed. 
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Stamens  6,  closely  erect  about  the  pistil,  the  anther  connective  produced  into  a 
pointed  tip.     Style  1 ;  stigma  thin,  cup-shaped.     Fruit  a  follicle.     Seeds  with 
an  aril. — Species  3,  Pacific  North  America.     (Capt.  George  Vancouver  of  the 
English  exploring  ship  Discovery,  who  visited  San  Francisco  Bay  in  1792.) 
Leaflets  witli  cartilaginous  margin;   panicle  beset  with  gland-tipped  hairs;   stamens  glabrous 

1.     V.  parvifiora. 
Leaflets   not   cartilaginous-margined;    panicle   glabrous;    stamens   covered   with   short    gland- 
tipped   hairs 2.      V.    hexandra. 

1.  V.  parvifiora  Greene.  Inside-out  Flower.  Stems  8  to  20  inches  high, 
sparsely  hairy,  at  base  rusty-pilose,  the  panicle  pubescent  with  short  spread- 
ing gland-tipped  hairs;  leaves  glabrous  or  with  rusty  hairs  on  the  petioles  at 
the  forks,  persisting  through  the  winter ;  leaflets  thieliish,  roundish  in  outline, 
broadly  cordate  at  base,  with  mostly  closed  sinus,  obscurely  or  evidently  3-lobed 
witli  a  notch  at  the  summit  of  each  lobe,  %  to  IV2  inches  long,  frequently  broader 
than  long,  the  margin  cartilaginous  and  often  crisped ;  panicle  2i/o  to  7  inches 
long,  25  to  55-flowered ;  flowers  white  or  lavender-tinged,  4  lines  long ;  sepals 
2  lines  long;  stamens  glabrous. 

Shade  of  coniferous  forests,  mostly  in  the  Redwood  region,  from  the  Santa 
Lucia  Mts.  to  Humboldt  Co.    May-June  5. 

Locs. — Pico  Blanco,  Monterey  Co.,  Davy  7353;  Big  Basin,  Santa  Cruz  Mts.,  Copeland  3051; 
Mt.  Tamalpais,  Chemut  4'  Drew;  Redwood  Peak;  C'alistoga,  Jepson;  Noyo  River,  Charlotte 
Soak;  Cahto,  Jcpsoii  1867;  Grizzly  Gulch,  Humboldt  Co.,  Tracy  2078;  Salmon  Summit,  Jepson. 

Refs. — Vancouveri.\  p.\rviflora  Greene,  Pitt.  2:100  (1890),  based  on  plants  of  the  Santa 
Cruz  Mts.  and  Mt.  Tamalpais;  Jepson,  Fl.  W.  Mid.  Cal.  ed.  2,  173  (1911).  V.  chrysantha 
Greene  var.  parvifiora  Jepson,  Fl.  W.  Mid.  Cal.  20-1  (1901). 

2.  V.  hexandra  Morr.  &  Dec.  Flowering  stems  7  to  21  inches  high ;  leaves 
sparingly  pubescent  with  short  scattered  hairs,  perishing  after  the  maturing 
of  the  fruit;  leaflets  thinuish,  ovate  to  oval  or  roundish  in  outline  (seldom 
broader  than  long),  %  to  ly^  inches  long,  cordate  at  base  with  open  sinus, 
3-lobed  at  apex  (the  middle  lobe  largest)  ;  panicle  glabrous,  10  to  25-flowered; 
flowers  6  lines  long ;  sepals  3  lines  long ;  sepals  and  petals  pearly  white ;  stamens 
covered  with  small  stipitate  glands ;  ovules  3  in  each  cell. 

Woods,  500  to  3000  (or  even  4000)  feet.  Mendocino  Co.  to  Siskiyou  Co.  and 
northward  to  Washington.  Commonly  in  deeper  shade  than  V.  parvifiora. 
May-June. 

Locs. — Noyo  River,  Charlotte  Hoak ;  Peppervvood,  Jepson  1912;  South  Fork  Mt.,  Humboldt 
Co.,  Cliesnut  4'  Drew;  Humboldt  Bay,  Chandler  1162;  East  Fork  Illinois  River,  Siskiyou  Mts., 
Jepson  2935. 

Refs. — V.\NcouvERi.\  HEX.VNDRA  Morr.  &  Dec.  Ann.  Sei.  Nat.  ser.  2,  2:351  (1834)  ;  Jepson, 
Fl.  W.  Mid.  Cal.  ed.  2,  174  (1911).  Epimedium  hexandra  Hook.  Fl.  Bor.  Am.  1:30,  t.  13 
(1829),  type  loc.  Northwest  Coast,  Menzies. 

LAURACEAE.     Laurel  Family. 

Aromatic  evergreen  trrcs  mid  shiiibs  with  alternate  simple  leaves  and  no 
stipules.  Flowers  perfect,  regular.  Petals  none.  Anthers  opening  by  uplifted 
valves.  Ovary  superior,  1-celled,  1-ovuled,  with  a  single  style.  Fruit  in  ours 
a  drupe. — Genera  39  and  species  about  1000,  all  continents,  often  in  the  temperate 
zones  but  mostly  tropical. 

1.     UMBELLULARIA  Nutt. 

Flowers  in  simple  peduneled  umbels.  Sejials  6.  Stamens  9,  the  three  inner 
with  stipitate  orange-colored  gland  on  each  side  of  the  filament  at  base  and  alter- 
nating with  scale-like  staminodia;  anthers  4-celled,  4-valved,  the  three  inner 
extrorse,  the  outer  introrse. — Species  1.     (Latin  umbellularia,  a  little  umbel.) 

1.  U.  calif ornica  Nutt.  California  Laurel.  (Fig.  110.)  Tree  20  to  60 
feet  high  with  a  dense  crown  of  erect  slender  brandies,  or  in  the  chajjai'ral  as 
a  mere  shrub ;  leaves  oblong  or  oblong-lanceolate,  entire,  2^2  to  4V-;  inclies  long, 
on  short  petioles;  peduncles  in  the  terminal  axils,  4  to  7  lines  long;  umbels  4  to 
9-flowered  but  only  1,  2  or  3  flowers  set  in  fruit;  sepals  \\'-y  lines  long;  drupe 
subglobose  or  ovoid,  1  inch  long,  greenish  or  when  ripe,  brown-purple. 
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Mountain  canons  and  valley  flats  of  the  Coast  Ranges  and  Sierra  Nevada, 
south  to  San  Diego  Co.  and  north  to  southern  Oregon.    Very  common. 

Biol,  and  Econ.  Note. — This  tree  takes  ou  a  variety  of  forms  iu  different  situations.  It 
becomes:  (o)  a  large  tree  in  eaiion  flats,  rich  valleys  or  river  bottoms;  (h)  gregarious  in 
canons,  where  its  low  colonies  are  often  wind-controlled;  (c)  a  small  tree  or  bush  on  rock  out- 
cropping in  the  hills;  (d)  a  slender  dwarf  3  to  6  feet  high  in  the  chaparral;  and  (e)  pros- 
trate on  the  ocean  bluffs,  forming  mats  1  to  2  feet  high  and  10  to  1.5  feet  broad.  As  a  large 
tree  it  is  most  abundant  and  of  greatest  size  on  the  alluvial  river  fiats  of  northwestern  Califor- 
nia and  adjacent  Oregon.     The  wood   is  odorous,   hea\'y,  hard   and  strong  and   takes   a  high 


Fig.  110.     Umbellularia  californica  Nutt.     Fruiting  branchlet,   X  1. 

polish.  It  is  used  for  staves,  shoe-lasts,  turned  articles,  furniture  and  interior  finisli  and  is 
especially  prized  by  the  cabinet  maker.  It  is  also  called  Bay  Tree  and  Bay-Laurel.  In  the 
woods  of  Mendocino  and  Hmnboldt  cos.  it  is  known  as  Peppenvood  and  in  Oregon  as  Myrtle. 

Locs. — East  Fork  Illinois  River,  Del  Norte  Co.,  Jepson ;  Myers  Ranch,  South  Fork  Eel 
River,  Tracy  5101;  Cahto,  Jepsmi;  Elk  Creek,  Mendocino  Coast,  Jepson;  Mill  Creek,  Ukiah, 
Jepson;  Cloverdale,  Jepson;  St.  Helena,  Jepson;  Twin  Sisters  Peak,  \v.  Solano  Co.,  Jepson 
2393;  Mt.  Tamalpais,  Jepson;  Berkeley,  Jepson;  Mt.  Diablo,  Jepson;  Swanton,  Santa  Cruz 
Co.,  Jepson;  San  Antonio  Trail,  Santa  Lucia  Mts.,  Jepson.  Sierra  Nevada:  Elsie  Creek, 
Amador  Co.,  Htinsen  210;  G«in  Mine,  Calaveras  Co..  Jepson:  Patterson  Grade,  Stanislaus  Co., 
A.  L.  Grant  559;  Hetch-Hetchy,  Jepson;  Cedar  Creek,  Sequoia  Park,  Jepson;  South  Fork 
Kaweah  River,  Jepson.  Southern  California:  Santa  Inez  Mts.,  Breicer  326;  Santa  Monica 
Caiion,  J.  B.  Barber  7;  San  Antonio  Caiion,  C.  F.  Baker  3686;  Mt.  Ontario,  Atirelia  S.  Har- 
wood;  San  Jacinto  Mts.,  Hall  520. 

Refs. — Umbellularia  californica  Nutt,  N.  Am.  Svlv.  1:87  (1842);  Jepson,  Fl.  W.  Mid. 
Cal.  191  (1901),  Silva  Cal.  242,  pis.  10,  76  (1910) 

Jepson,  Flora  of  California,  vol.  1,  pt.  7,  pp.  529-552,  Oct.  19,  1921. 
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PAPAVERACEAE.    Poppy  Family 

Herbs  or  shrubs  with  mostly  colored  juice  and  regular  complete  flowers. 
Sepals  2  or  3,  caducous,  the  petals  twice  as  many.  Calyx  iu  Esehscholtzia  resem- 
bling a  fool's  cap,  the  2  sepals  completely  united  into  a  single  piece.  Stamens 
numerous,  rarely  few.  Pistil  1,  composed  of  2  to  several  united  carpels;  ovary- 
superior,  1-celled  (several-colled  in  Eomneya)  ;  in  Platystemon  the  lightly  united 
carpels  become  distinct  iu  fniit. — Genera  23  and  species  about  100,  mostly  extra- 
tropical  in  the  north  temperate  zone. 

Bibliog. — Harvey,  W.  H.,  Description  of  a  new  Genus  of  Papaveraeeae  detected  by  the  late 
Dr.  CoiLlter  in  California  (Lond.  Jour.  Bot.  4:73-76,  t.  3, — 1845).  Gray,  A.,  Character  of 
Canbya  and  Arctomecon  (Proc.  Am.  Acad.  ]2:51-53,  pis.  1,  2, — 1870);  [N.  Am.  genera  of] 
Papaveraeeae  (Proc.  Am.  Acad.  22:270-273, — 1887).  Brandegee,  K.,  Papavercae  of  the  Pacific 
Coast  (Proc.  Cal.  Acad.  1:237-251, — 1889);  Variations  of  Platystemon  and  Esehscholtzia 
(Zoe  1:278-282,-1890).  Brandegee,  T.  S.,  Deformed  flowers  of  Dendromecon  (Zoe  1:46-48, 
pi.  1,-1890)  ;  Notes  on  Papaveraeeae  (Zoe  5:174-177,-1903).  Prain,  D.,  An  Account  of  the 
Genus  Argemone  (Jour.  Bot.  33:129-135,  17(>-178,  207-209,  307-312,  32.5-333,  363-371, — 1895). 
Greene,  E.  L.,  Platystemon  and  its  Allies  (Pitt.  5:139-194, — 1903);  Revision  of  Esehscholtzia 
(Pitt.  5:205-293,-1905)  ;  A  Study  of  Dendromecon  (Pitt.  5:295-306,-1905).  Fedde,  P.  von, 
Was  ist  Platystemon  leiocarpum  F.  &  M.  (Ber.  Deutsch.  Bot.  Ges.  22:92-95,  figs.  1-2, — 1904); 
Eschscholtziae  gen.  sp.  nov.  (Rep.  Nov.  Sp.  2:14.5-148;  3:27-28,  75-76,  105,  183-185,-1906); 
Papaveraceae-Hypecoideae  et  Papaveraceae-Papaveroideae  (Engler,  Pflzr.  4'":  1^30,  figs.  1-43, 
—1909). 

Sepals  distinct,  caducous;  receptacle  not  hollowed  (slightly  hollowed  in  no.  6). 
Leaves  usually  opposite  or  whorled,  entire. 

Stamens  numerous;  carpels  lightly  joined,  distinct  in  fruit....^ 1.     Platystemon. 

Stamens  6  to  12  or  numerous;  carpels  combined  into  a  3-angled  or  linear  ovary 

2.     Meconella. 
Leaves  alternate  or  mainly  so,  often  in  a  basal  tuft. 

Stamens  6  to  9 ;  minute  annual 3.     Canbya. 

Stamens  many  or  numerous. 

Herbs;  leaves  toothed,  lobed  or  pinnatifid. 

Petals  deciduous;   stigmas  opposite   (that  is,  over)  the  placentae. 

Flower  buds  erect ;  petals  white ;  herbage  prickly 4.     Argemone. 

Flower  buds  drooping;  petals  red;  herbage  not  prickly 5.     Papavek. 

Petals  jjersistent  around  the  capsule;  stigmas  alternate  with  the  placentae;  herb- 
age  not    prickly 6.     Arctomecon. 

Shrubs  or  at  least  woody  at  base. 

Petals  white ;  leaves  pinnatifid ;  capsule  ovate,  7  to  12-valved 7.     Romneta. 

Petals  yellow;  leaves  entire  or  merely  denticulate;  capsule  linear,  2-valved 

8.     Dendromecon. 

Sepals  united  into  a  calyptra  or  foolscap  body  which  is  pushed  off  by  the  4  expanding  petals; 

receptacle    hollowed 9.      Eschscholtzia. 

1.     PLATYSTEMON  Benth. 

Low  annual  with  mainly  opposite  entire  leaves.  Sepals  3.  Petals  6  in  two 
series,  tardily  deciduous,  withering  and  closing  over  the  forming  fruit.  Stamens 
numerous ;  filaments  more  or  less  dilated  and  petal-like.  Stigmas  subulate- 
filiform,  one  terminating  each  carpel ;  carpels  6  to  17  or  20,  each  several-o\ailed, 
eonnivent  or  coherent  in  a  circle,  becoming  moniliform,  at  maturity  separating 
and  breaking  transversely  into  indehiscent  1-seeded  joints. — Species  1,  soutli- 
western  United  States  and  Lower  California.  Anthesis  lasting  for  more  than  one 
day.     (Greek  plains,  broad,  and  stemon,  a  stamen.) 

1.  P.  californicus  Benth.  Cream  Cups.  (Fig.  111.)  Branched  from  the 
base,  the  branches  widely  spreading  and  more  or  less  decumbent,  or  often  erect, 
3  to  9  (or  12)  inches  high,  the  leaves  often  borne  on  the  lower  part  (or  wholly 
basal)  and  the  peduncles  therefore  more  or  less  scape-like  and  2  to  7  (or  10) 
inches  long;  herbage  pilose;  buds  round-obovoid,  elliptic  or  oblong,  long-hairy; 
petals  commonly  cream  j-cllow,  3  or  6  to  11  lines  long. 

Foothills,  plains  and  valleys,  in  sandy  or  clay  soils,  common  almost  through- 
out California,  but  absent  from  the  deserts,  except  the  western  margins  of  the 
Colorado  and  Mohave.     East  to  Arizona  and  Utah ;  south  to  Lower  California. 
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Note  on  Variability. — Platystemon  califomicus  is  a  plant  of  fairly  uniform  habit  and 
fairly  uniform  vegetative  characters.  Its  stems,  mode  of  branching  and  its  leaves  are  essen- 
tially constant,  although  individuals  vary  in  amount  of  hairiness.  Its  flowers  are  nearly 
uniform  in  size  and  shape,  and  reasonably  constant  in  size,  shape  and  number  of  the  parts 
in  the  calyx  and  corolla  circles.  The  audroecium  sometimes  exhibits  marked  variability,  but 
of  the  two  inner  circles  of  tlie  flower,  variation  affects  more  strongly  the  gynoecium.  Varia- 
tions in  the  carpellary  circle  frequently  become  strikingly  pronounced  and  highly  eccentric 
and  irregular  in  character.  The  carpels  are  indeed  highly  variable  in  the  degree  to  which  they 
become  moniliform  in  fruit  and  this  fact  is  undoubtedly  correlated  with  fertilization  of  the 
ovules.  Under  normal  fertilization  the  carpels  become  strongly  moniliform  (Fig.  112f),  the 
beads  indicating  the  position  of  the  seeds.  On  the  other  hand  torulose  carpels  are  commonly 
without  seeds  or  sometimes  with  one  or  two  (Fig.  11 2d).  In  some  cases  a  mature  carpel  con- 
tains one  or  two  distinct  beads  each  with  a  seed  at  its  center,  wliile  the  remainder  of  the 
carpel  is  beadless,  dissection  showing  that  the  beadless  portion  is  vacant  and  seedless.     It 

seems  evident  that  moniliform  car- 
pels are  those  which  have  developed 
seeds,  and  torulose  (or  cylindric) 
carpels  those  which  have  failed  or 
partially  failed  to  develop  seeds. 

Greene 's  segregates  of  Platy- 
stemon californieus  (Pitt.  5:158- 
19-t)  are  52  in  number  (one  of 
them  a  revival).  The  primary 
division  of  liis  key,  as  well  as  vari- 
ous subdivisions,  rests  upon  char- 
acters of  the  carpels,  especially 
upon  the  distinction  "carpels  toru- 
lose "  or  "  carpels  moniliform. ' ' 
Since  moniliform  carpels  have  been 
shown  to  be  those  whose  seeds  have 
developed,  and  torulose  carpels 
those  whose  seeds  have  not  devel- 
oped, tlie  uneasy  foundation  of 
these  segregates  is  disclosed.  In 
some  cases,  as  will  be  shown  below, 
both  cylindric  and  moniliform 
types  of  eai-pels  may  be  found  on 
a  single  individual  (spms.  from 
San  Diego,  K.  Brandegee).  This 
one  fact  goes  far  to  cancel  most 
of  the  numerous  specific  segregates 
of  Greene  and  Pcdde,  and  much 
other  evidence  tends  to  destroy  the 
others  or  east  a  heavy  shadow  of 
doubt  upon  them. 

Tlie  carpels  furthermore  vary 
greatly  in  hairiness,  a  character 
used  freely  for  specific  diagnosis  in  the  Pit  tenia  paper.  Possibly  this  character  is  correlated 
with  sterility  or  fertility,  just  as  is  the  moniliform  or  torulose  character.  More  remarkable 
still  it  may  often  happen  that  two  or  three  circles  of  carpols  will  be  produced  in  a  single  flower, 
the  circles  not  diifering  from  the  normal  single  circles  of  other  flowers  on  the  same  plant  or 
on  other  plants  of  the  same  collection  (Fig.  112).  In  other  words,  a  single  flower  often  bears 
2  or  3  pluricarpellary  gynoecia,  each  gynoecium  composed  of  a  circle  of  regular  carpels. 

In  the  following  attempted  brief  analysis  of  variability  in  this  species  it  has  been  found 
difficult  to  cite  the  segregates  published  in  Pittonia  or  in  the  Pflanzenreich,  for  the  reason 
that  while  a  single  character  may  be  repeated  in  a  second  collection,  no  set  of  characters  of 
a  collection  has  been  found  wholly  repeated  in  another  collection  from  another  locality,  or 
often  indeed  from  the  same  locality.  We  thus  have  at  least  partial  explanation  of  the  solitary 
citations  of  specimens  in  Fedde  's  account  of  the  genus  in  Engler  's  Pflanzenreich,  bd.  4,  teil 
104,  where  he  recognizes  57  species.  Of  these,  33  are  indicated  by  only  a  single  collection,  while 
10  more  are  credited  with  only  two  collections. 

I.     Variation  in  habit  or  in  vegetative  oRfiANS 

1.  Tendency  to  nanism.  Plants  in  sterile  or  clay  soils  tend  to  be  smaller,  less  branched, 
or  commonly  with  the  leaves  in  a  basal  tuft  and  the  flowering  stems  scape-like:  Crane  Creek, 
w.  Tehama  Co.,  Jepson;  Ft.  Seward  Ridge,  Jcpson  1902;  Kelseyville,  Lake  Co.,  Cliandler;  betw. 
Coalinga  and  Parkfield,  K,  Srandegee. 


Fig.  111.  Platystemon  californicus  Benth.  o,  habit, 
X  % ;  fc,  flower,  XI;  c,  d,  c,  stamens  showing  varia- 
tion in  filaments,  X  4;  d,  circle  of  moniliform  carpels 
X  1%. 
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2.  Tendency  to  strong  foliation.  Plants  in  sandy  or  moist  soils  show  luxuriant  leafy  stems : 
Humboldt  Bay,  Tracji  2046;   Olema,  Jeitson  8283;   Ingleside,  Jcpson  2  i28. 

3.  Tendency  to  extreme  crinitism.  Plants  of  the  interior  towards  the  south,  especially 
in  tlie  soutliorn  Sierra  Nevada  and  neighboring  ranges,  show  a  tendency  to  extreme  hairiness 
of  stems,  buds  or  fruits  (especially  when  young)  :  Springville,  Tulare  Co.,  Purpus  1749.  Cf. 
P.  liorridufus  Greene  and  P.  villosus  Greene.  Continuous  intergrades  are  represented  by  spms. 
from  Ft.  Tejon,  Eall  G290,  Calient*,  Kern  Co.,  Jrpsoii  6756,  Caliente  Creek,  Davy  1934. 

II.     Variation  in  EEPRODUCTrvE  organs 

1.  Oalj-x.  («)  The  flower  buds  are  commonly  obovoid  but  sometimes  globose.  The  globose 
character  is  not  definitely  correlated  with  other  characters,  (b)  The  usual  form  of  calyx  is 
moderately  pilose  with  somewhat  scattered  hairs;  sometmes  it  is  very  hairy  (Erskine  Creek, 
Kern  Co.,  Purpus  5000)  or  excessively  liairy  (Spring\'ille,  Tulare  Co.,  Purpus  1749).,  There 
aro  regular  intergrades  from  these  extreme  states  to  the  ordinary  fonn. 

2.  Corolla-  The  corolla  is  commonly  saucer-shaped  but  is  sometimes  rotate  or  turbinate 
at  base.  The  petals  are  commonly  cream  color.  The  following  color  variations  may  be  noted : 
(a)  A  deeper  or  yellow  color  occurs  at  apex,  with  this  color  sometimes  repeated  as  a  spot  at 
base,  (b)  The  petals  are  yellow  throughoiit:  sand  dunes.  Little  Kiver  beach  (Humboldt  Co.), 
Tracy  4797.     (c)  The  petals  are  sometimes  lemon  yellow  with  white 

base:  Humboldt  Bay,  Traci/  2020  (which  is,  save  for  color,  exactly 
tlie  same  as  Tracy  2034,  same  loc,  petals  creamy  white  through- 
out), (d)  The  petals  are  pure  white:  Poso  Creek,  Greenhorn  Range, 
Ball  cf-  liahcDck  5016.  (c)  The  petals  are  white  with  definite  yellow 
blotch  at  base :  Poso  Creek,  Hall  #  Babcncl-  5018.  (/)  The  petals  are 
white  with  definite  yellow  blotch  at  base  and  another  at  tip:  Poso 
Creek,  Hall  tf  Babcork  5069  (the  three  preceding  numbers  of  Hall 
&  Babcock  differ  only  in  color  of  petals),  (g)  The  petals  are 
sometimes  deep  rose  pink  outside  on  the  upper  half.  (/^)  The 
petals  are  reddish  tipped  in  spms.  from  Priest  Valley,  se.  Monterey 
Co.,  Jcpson  2687,  but  a  dupl.  sheet  shows  the  normal  cream  color. 
Cf.  P.  purpurat us  Greene;  P.  anfoiiiinis  Greene;  P.  obtcctus  Greene 
var.  sanctaruin  Greene.  The  petals  are  normally  entire;  how'ever 
in  spms.  from  near  the  coal  mines  bet%v.  Antioch  and  Marsh  Creek, 
K.  Bravdigcr,  some  of  them  are  weakly  lobed,  especially  the  outer. 

3.  iStamcns.  The  filaments  are  usually  dilated,  tlie  outer  ones 
broader  than  the  inner  (fig.  111).  The  following  variations  may 
be  noted:  (a)  The  filaments  are  very  broad  and  3-toothcd  at 
apex  in  a  plant  from  Tiburon,  K.  Brandcgee.  but  other  plants  in 
same  collection  have  narrow'er  filaments  which  are  not  3-toothed. 
Cf.  P.  hctcrandcr  Greene  and  P.  subercus  Greene,  (b)  The  outer 
filaments  are  moderately  broad:  Pt.  Richmond,  Hall  1654,  and 
Ocean  View,  San  Francisco  Co.,  K.  Brandcgee  (in  the  latter  the 
outer  filaments  are  obcordate  or  refuse).  In  many  specimens  the 
outer  filaments  are  often  2-toothed  with  the  inner  filaments  entire. 

4.  Carpels:  (a)  Many  specimens  have  flowers  showing  a 
tendency  to  produce  two  or  three  distinct  pluricarpellary  circles, 
the  fruiting  carpels  being  extremely  hairy  (especially  when  imma- 
ture). In  some  such  specimens  the  beads  of  the  fruit  are  not  well 
rounded  but  aro  more  or  less  cylindric:  Riverside,  Brandcgee  <f- 
Wilder:  Marysville  Buttos,  Heller  11246.     In  other  cases  the  fruits 

have  the  beads  well  rounded :  Coahuilla  Valley,  Riverside  Co.,  Jcpson  1470.  >Such  double  or 
triple  circles  of  carpels  are  teratological  and  are  borne  on  plants  with  single  or  normal  circles 
and  often  show  intergrade  states.  (/;)  Other  specimens  have  flowers  showing  a  tendency 
to  produce  two  distinct  pluricarpellary  circles,  the  fruiting  carpels  not  at  all  hairy:  San  Felipe 
Vallev,  e.  San  Piego  Co.,  Jcpson  8734;  Hog  Cauon,  San  Bernardino  Valley,  Parish  5746  (in 
one  flower  there  are  3  carpellary  circles)  ;  Oceanview,  San  Francisco,  K.  Brandcgee  lOp.  Such 
extra  circles  of  non-hairy  fruits  are  likewise  teratological.  (c)  Many  specimens  have  torulo.se 
carpels  which  are  empty  or  1  or  2seeded  and  hairy  (sometimes  densely  so):  Bardin 's  Switch 
betw.  Castroville  and  Monterey,  K.  Brandcgee  2a,  2b,  2d,  2f,  2p,  3p,  4p;  Riverside,  Brandcgee 
4'  IVilder  2:  Botanic  Garden,  Berkeley,  plants  from  Lake  Merced  (San  Francisco)  seed,  K. 
Brandcgee  (anthers  apparently  never  producing  pollen).  Cf.  P.  capsularis  Greene;  carpels 
seedless  except  externally,  that  is  within  tlie  cavity  formed  by  union  of  the  carpels,  rarely 
torulose  and  breaking  into  1-seedei]  joints  (ex.  cluir.).  (d)  Moniliform  carpels,  usually  glabrous 
or  nearly  so,  are  frequently  found,  each  bead  denoting  llie  position  of  a  seed:  Ocean  View. 
San  Franci.sco,  K.  Brandcgee  5p,  6p,  7p;  betw.  Antioch  and  Marsh  CVeek,  K.  Brandcgee.  (e) 
Again  we  have  specimens  in  which  the  t^Ties  of  carpels  in  c  and  d  are  present  as  to  shape  and 
seed,  but  conspicuously  liairy   (as  often  in  c)  :  Ocean  View,  San  Francisco  Co.,  K.  Brandcgee 


,  d 

Fig.  112.  Platystemon 
camfornicus  Beutli.  a, 
flower  bearing  2  distinct 
gynoecia,  each  gynoe- 
cium  composed  of  sev- 
eral normal  carpels;  b, 
flower  with  3  gynoecia ; 
e,  d,  flowers  with  monili- 
form and  cylindric  car- 
pels borne  on  the  same 
plant. 
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8p.  (/)  Sometimes  we  have  very  interesting  specimens  which  bear  on  the  same  plant  both 
monilifomi  carpels  with  rounded  beads  and  carpels  in  which  the  beads  are  short-cylindric 
instead  of  rounded,  all  seed-bearing:  San  Diego  (ocean  cliffs),  K.  Brandegee  Ip.  Cf.  P. 
splMerocarpus  Greene,  (g)  In  other  cases  the  fruiting  cai'pels  are  unusually  long  (9  to  11 
lines),  the  carpels  each  with  an  obvious  dorsal  keel:  Sutter  plains,  Jepson;  Antioch  to  Marsh 
Creek,  near  the  coal  mines,  K.  Brandegee  a.  Cf.  P.  emarginatiis  Greene,  (h)  The  fruiting 
carpels  are  sometimes  t-\risted  and  either  sterile  or  fertile:  Ocean  View,  San  Francisco,  K. 
Brandegee  12p,  13p,  14p,  15p.  Cf.  P.  ccmtorius  Greene,  based  on  a  spm.  from  Lake  Co.,  or 
Colusa  Co.,  Curran.  (i)  There  is  frequently  a  tendency  to  extreme  hairiness  of  carpels.  This 
variation  seems  correlated  with  extreme  hairiness  of  stems  and  buds,  especially  when  young: 
Springville,  Tulare  Co.,  Purpns  1749.  On  the  other  hand  the  reverse  correlation  is  not  true, 
since  Purpus  5000  (Erskin  Greek,  Kern  Co.)  has  ver}'  hairy  buds  and  stems,  but  glabrous 
carpels. 

It  is  possible  that  further  collections  and  field  studies  may  show  some  of  the  specific  segre- 
gates, listed  below  as  reductions,  to  be  of  varietal  rank,  but  it  is  more  likely  that  accumulation 
of  knowledge  concerning  the  range  and  kind  of  variation  will  destroy  this  possibility.  No  other 
Californian  species  seems  so  inviting  for  a  study  of  fluctuating  variability,  particularly  in 
intensive  garden  cultures.  It  is  probable  that  such  work  would  reveal  the  most  unexpected 
surprises. 

Locs. — Coast  Ranges:  Dinsmore  Banch,  near  Buck  Mt,  Humboldt  Co..  Tracy  4139;  Fort 
Seward  Ridge,  Humboldt  Co.,  Jepson  1902  (3000  ft.);  Cahto,  Mendocino  Co.,  T.  Brandegee; 
Snow  Mt.,  Lake  Co.,  T.  Brandegee;  Sites.  Colusa  Co.,  K.  Brandegee:  St.  Helena,  Jepson  6240; 
Yountville,  Jepson;  Berkeley,  Jepson;  Moraga  Valley,  Jepson;  Crystal  Springs  Lake,  San 
Mateo  Co.,  C.  F.  Baker  433.  Great  Valley:  Crane  Creek,  Salt  Creek  and  Wimmeshaw,  w. 
Tehama  Co.,  Jepson;  Chieo,  HcUer  10718;  Sutter  plains,  Jepson;  Wilson  Creek,  Vacaville, 
Jepson;  Tracy,  C.  F.  Baker  2780;  Madera,  Davy  1697.  Sierra  Nevada:  Weber  Creek,  Eldorado 
Co.,  K.  Brandegee ;  Phoenix  Lake,  Tuolumne  Co.,  A.  L.  Grant  .50;  Greenliorn  Range,  Hall  4' 
Babcock  5016.  Southern  California:  Swarthout  Caiion,  San  Antonio  Mts.,  Hall  1520;  Colton, 
Parish;  Thomas  Valley,  San  Jacinto  Mts.,  Hall  543;  Ramona,  Jepson  8514;  San  Felipe  Valley, 
e.  San  Diego  Co.,  Jepson  8734. 

Var.  crinitus  Greene.  Peduncles  and  buds  with  longer  hairs,  often  densely  pilose;  buds 
globose;  petals  yellow,  often  with  pink  or  greenish  tips — Tehachapi  Mts.  south  to  the  Cuya- 
maca  Mts.:  Teh'achapi,  Greene;  Coahuilla  VaUey,  Riverside  Co.,  Jepson  1470.  This  variety 
is  not  definitely  different  from  the  species  but  merely  represents  a  terminus  of  a  line  of 
variation. 

Var.  horrldulus  Jepson  n.  comb.  Petals  spreading  nearly  rotately  from  a  turbinate  or 
almost  cylindric  base  3  to  4  lines  long;  carpels  white  when  young  vnth  a  dense  covering  of 
stifRsh  hairs,  the  hairs  rapidly  deciduous  and  the  carpels  soon  becoming  only  thinly  hairy. — 
Southern  Sierra  Nevada  foothills  from  Fresno  Co.  to  Tulare  Co.,  3500  to  5000  ft.:  ridge  n. 
of  Pinehurst,  Fresno  Co.,  Ottley  1438,  Newlon  202;  e.  of  Springville,  Tulare  Co.,  Purptts  1749. 
The  following  spms.  have  cai-pels  destitute  of  the  heavy  coat  of  hairs  just  described,  being  in 
pubescence  similar  to  the  ordinary  form  of  Platystemon  californicus,  but  they  have  turbinate 
corollas  in  various  degrees  or  intergrades:  Pleasant  Caiion,  Panamint  Mts.,  Hall  4'  Chandler 
6958;  Erskine  Creek,  Kern  Co.,  Pjirp^ts  5000;  Leonis  Valley,  betw.  Manz.ana  and  Gorman. 
Davy  2659.  These  facts  evidence  that  the  corolla  character  is  more  constant  than  the 
pubescence  character,  although  the  latter  is  the  more  striking.  In  those  plants  (as  first  cited 
above)  where  both  characters  are  found  intensified  we  have  a  state  which  is  really  an  extreme 
in  a  series  of  variations. 

Var.  nutans  Brandegee.  Fmits  nodding. — Coast  of  Southern  California;  San  Diego,  T. 
Brandegee :  Santa  Cruz  Isl.,  T.  Brandegee. 

Refs. — Platystemon  californicus  Benth.  Trans.  Hort.  Soc.  Lond.  ser.  2,  1:405  (1835), 
type  from  Cal.,  Douglas;  Jepson,  Fl.  W.  Mid.  Cal.  205  (1901).  Var.  crinitus  Greene,  Fl.  Fr. 
282  (1892).  P.  crinitns  Greene,  Pitt., 2:13  (1889),  type  loc.  Tehachapi,  Greene.  Var.  hor- 
RIDULUS  Jepson.  P.  liorridtdiis  Greene,  Pitt.  5:178  (1903),  type  loc.  betw.  Sequoia  and  Sanger 
Mills,  Fresno  Co.,  Eastwood.  Var.  nutans  Br.andg.  Zoe  5:177  (1903),  type  loo.  San  Diego, 
T.  Brandegee.     P.  nw/on,?  Greene,  Pitt.  5  :192    (1903). 

The  following  additional  segregates  are  here  alphabetically  arranged:  P.  aculeolatus  Greene, 
Pitt.  5:167  (1903),  type  loc.  Santa  Barbara  Isl.,  Trask;  depressed,  about  5  inches  broad; 
corolla  \i  inch  broad  (ex.  char.).  P.  acutatvs  Greene  I.e.  187,  type  loc.  Middle  Tule  River, 
Purptos;  Fedde  in  Engler,  Pfizr.  4"':12fi,  fig.  18A-C  (1909).  P.  dnemonoides  Greene,  I.e.  177, 
type  loc.  Alcalde,  w.  Fresno  Co.,  Eastwood.  P.  antoninus  Greene  I.e.  180,  type  loc.  San 
Antonio  River,  Santa  Lucia  Mts.,  Eastwood.  P.  arvorum  Greene  I.e.  174,  tvpe  loc.  Tracy,  C.  F. 
Baker  3199.  P.  califortiictis  var.  sphaeroearpus  T.  Brandegee.  Zoe  5:177  (1903),  type  loc. 
Colusa  Jet.,  T.  Brandegee.  P.  capsnlaris  Greene  I.e.  165,  type  loc.  San  Simeon,  T.  Brandegee; 
Fedde  I.e.  116,  fig.  15c.  P.  ccrinvninis  Greene  I.e.  169,  type  loc.  San  Rafael,  J.  P.  Moore;  Fedde 
I.e.  117,  fig.  15e  a-c;  var.  styloii(.s  Greene  I.e.  170,  based  on  spms.  from  San  Francisco  Co., 
Kellogg  4'  Harford,  and  Redwood  Caiion,  Marin  Co.,  Michener  4-  Bioletti;  Fedde  1.0.  117,  fig. 
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15E(i.  P.  ccrnmis  Gre<>ne  I.e.  193,  type  loc.  Santa  Catalina  Isl.,  Trorf; ;Fedde  I.e.  131,  fig.  18r,  s. 
P.  commixtus  Greene  I.e.  176,  tj'pe  loo.  Lake  Co.  or  Colusa  Co.  P.  contortus  Greene  I.e.  175. 
based  on  a  spin,  from  Lake  Co.  or  Colusa  Co.,  Curran.  P.  crenatus  Greene  I.e.  175,  type  loc. 
Lake  Co.  or  Colusa  Co.,  Curran.  P.  elegans  Greene  I.e.  178,  type  loc.  San  Emlgdio,  Kern  Co., 
Eastwood.  P.  emargitiatiis  Greene  I.e.  172  (1903),  type  loc.  foothills  near  Stanford,  C.  F. 
Baker  6G5.  P.  ex.iculptvs  Greene  I.e.  182,  type  loc.  Antioeh,  Brandegee ;  Fedde  Lc.  123,  fig. 
16h,  j.  p.  glyptolobm  Greene  I.e.  182,  type  loc.  Lakeport,  C.  F.  Baker  3058.  P.  greeneanus 
Fedde,  Ber.  Deutsch.  Bot.  Ges.  22:94,  fig.  2  (1904),  based  on  Mendocino,  H.  E.  Brown  811, 
and  Bodega  Point  and  Point  Reyes,  Eastiuood;  Engler,  Pflzr.  4'°':114,  fig.  15b  (1909).  P. 
Iiallii  Fed<le  I.e.  130,  fig.  18n,  type  loc.  Kenworthy,  San  Jacinto  Mts.,  Hall  1144.  P.  heterander 
Greene  I.e.  181,  type  loc.  Butte  Co.  foothills,  C.  C.  Bnwe.  P.  hispidulus  Greene  I.e.  193,  type 
loe.  San  Nicolas  Isl.,  Trask;  Fedde  I.e.  131,  fig.  18p.  Q.  P.  In/acintldmts  Greene  I.e.  180,  type 
loc.  Thomas  Valley,  Mt.  San  Jacinto,  Hall  543;  Fedde  I.e.  121,  fig.  16p.  g;  approaches  closely 
P.  crinitus  Greene.  P.  intennrdius  Fedde  I.e.  119,  type  loe.  Alameda  Co.,  W.  P.  Gihhons.  P. 
leptander  Greene  I.e.  190,  type  loe.  Huron,  Fresno  Co.,  T.  Brandegee.  P.  leucanthus  Greene 
I.e.  188,  type  loc.  San  Bernardino  foothills,  Parish.  P.  locscnerUiwus  Fedde  Le.  128,  type  loc. 
Riverside,  Hall  3794.  P.  mendocinus  Greene  I.e.  181,  Cahto,  Mendocino  Co.,  Eastwood.  P. 
microlohus  Greene  l.e.  189,  type  loe.  Arroyo  Grande,  Alice  King.  P.  nigricans  Greene  I.e.  174, 
type  loc.  Midway  sta.,  e.  of  Livermore,  Greene;  Fedde  I.e.  118,  fig.  15j.  P.  obtectus  Greene 
I.e.  18(i,  type  loe.  Witch  Creek,  San  Diego  Co.,  Ji.  D.  AJderson:  Fedde  I.e.  124,  fig.  17;  var. 
sanctanan  Greene  I.e.  type  loc.  Santa  Lucia  Mts.,  Ea.^-twood.  P.  ornithopns  Greene  I.e.  ](i7, 
type  loc.  Santa  Barbara  Isl.,  Brandegee.  P.  pectinatus  Greene  I.e.  184,  type  loe.  Alcalde, 
Fresno  Co.,  Eastwood.  P.  penicillatus  Greene  I.e.  185,  type  loc.  "Santa  Maria  Mts."  P. 
petrinus  Greene  I.e.  166,  type  loe.  San  Pedro,  Brandegee.  P.  pilosellvs  Greene  I.e.  185,  type 
loc.  Madera,  P.  S.  Buckminster.  P.  proximus  Greene  I.e.  172,  type  loc.  Chico,  R.  M.  Austiii, 
H.  E.  Brown  ;  Fedde  I.e.  118,  fig.  15r.  P.  purpuratvs  Greene  I.e.  168  based  on  spms.  from 
Monterey  and  Castroville,  Brandegee,  Greene.  P.  quercetorum  Greene  I.e.  173,  type  loc.  Oak- 
land, Chcsnut ;  Fedde,  I.e.  120,  fig.  15h.  P.  rvgo.ms  Greene  I.e.  183,  type  loc.  Pilot  Ridge, 
Eldorado  Co.  foothills,  Eastwood.  P.  setosus  Greene  I.e.  194,  type  loe.  Santa  Barbara  Is!., 
Trask.  P.  sphaerocarpus  Greene  I.e.  168,  type  loe.  Colusa  Jet.,  T.  Brandegee ;  Fedde  I.e.  117, 
fig.  15d.  p.  subereus  Greene  I.e.  184,  type  loc.  Colusa  Co.,  Brandegee.  P.  tesselatus  Greene 
I.e.  171,  type  loc.  Briones  Hills,  Contra  Costa  Co.,  Greene.  P.  torttw-ms  Greene  I.e.  170,  type 
loe.  Tracy,  C.  F.  Baker  2780.  P.  turbinatus  Greene  Lc.  188,  type  loc.  VisaJia,  T.  J.  Patterson; 
Fedde  I.e.  127,  fig.  18d.  P.  tiimpaniferus  Fedde  I.e.  124,  fig.  16k,  L,  type  loc.  Kemvorthy,  San 
Jacinto  Mts.,  Hall  1144.  P.  verec-imdits  Greene  I.e.  191,  type  loe.  San  Diego,  Greene;  Fedde 
I.e.  130,  fig.  18o.    p.  villosus  Green  I.e.  165,  type  loc.  Bodega  Pt.,  Eastwood. 

2.     MECONELLA  Nutt. 

Annual  herl>s  with  opposite  leaves.  Sepals  3,  rarely  2.  Petals  6,  rarely  4, 
deeiduotis.  Stamens  6  to  12,  or  nnmerons.  Carpels  3,  combined  into  a  sintrle 
1-celled  ovary,  wliich  is  3-liibed  or  nearly  terete.  Placentae  as  many  as  the 
carpels,  parietal,  niany-ovnled.  Stifjma.s  ovate  to  subulate.  Capside  completely 
3-valved,  dehiscent  through  the  placentae. — Species  2,  California  to  British 
Columbia.     (Greek  mekon,  poppy,  and  ella,  dimmutive.) 

Plants  with  the  leaves  all  basal  or  sub-basal  and  -svith  unbranched  hairy  scapes;  petals  light 
yellow;  ovary  and  capsule  narrowly  obovoid,  3-lobed ^ 1.     M.  linearis. 

Plants  with  branching  leafy  stems  and  glabrous  peduncles;  petals  white;  ovary  and  capsule 
linear 2.     M.  oregana. 

1.  M.  linearis  Jepson  n.  comb.  (Fig.  113.)  Plants  with  the  leaves  all  basal 
or  ncarlj'  so,  the  scapes  -i  to  8  inches  liigli  and  hispid  with  spreading  hairs;  leaves 
linear,  1  to  2i/4  inches  long,  sessile;  sepals  brownish;  petals  light  yellow,  cuneate- 
orbieular  or  obovate,  4  to  9  lines  long;  stamens  numerous,  filaments  linear  or 
oblong-dilated,  rarely  filifomi;  body  of  capsule  5  to  7  lines  long. 

Sandy  soil  in  the  Coast  Ranges  from  Sonoma  Co.  to  Santa  Barbara  Co.,  chiefly 
near  the  coast,  but  inland  to  the  southern  Sierra  Nevada  (Fresno  Co.  to  Kern 
Co.)  ;  north  to  Oregon.    Mar.-Apr. 

Locs. — Sierra  Nevada:  near  Fresno,  Beaton;  Kaweah,  Hopping  254;  Kcene  sta.,  Kern  Co., 
Heller  7807.  Coast  Ranges:  Santa  Barbara  Co.,  Summers  21;  Castroville,  K.  Brandegee; 
San  Francisco,  C.  E.  Miohener  {Hesperomccon  platystemon  Greene);  Oakland,  Holder  2521; 
Antioeh,  Chesnut  tf-  Drew  {Hesperomccon  angiistum  Greene). 

Note  on  variation. — The  filaments  are  narrowly  linear  to  oblong,  7-ather  rarely  filiform. 
Filiform  filaments  may  frec|uently  be  found  in  the  same  flower  with  broader  filaments,  especially 
in  the  ease  of  dwarfed  plants:   Rowon,   Tehachapi   Range,  Jepson   6715;    bctw.   Mareell  and 
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Keene,  Kern  Co.,  K.  Brandegee  98;  San  Francisco,  K.  Brandegee  Ix.  There  is  no  definite 
constancy  yet  -worked  out  between  filament  breadth  and  other  characters.  The  ground  color 
of  the  petals  is  mostly  cream  color  with  a  yellow  phase  at  base;  the  outer  3  are  often  deep 
yellow,  egg-yellow,  or"  egg-yellow  and  cream  iu  vaiying  proportions,  or  with  a  yellow  central 
splotclL  Sometimes  the  flowers  are  white  with  yellow  center,  sometimes  the  flowers  fade  to 
rose-pink.     The  striking  color  form,  var.  pulchellum  Jcpson  n.   comb.,   lias  the   outer   petals 

yellow,  the  inner  white,  but  this 
color  scheme  is  not  correlated  defi- 
nitely with  any  other  characters ; 
it  occurs  on  the  Sonoma  Co.  and 
San   Francisco  Co.   coasts. 

Ref  s. — Meconella  line.\ris  Jep- 
son.  Plattistirima  lincare  Benth. 
Trans.  Hort.  Soc.  ser.  2,  1:407 
(1835),  tvpe  a  garden  plant  (Cal. 
seed,  Douglas)  ;  Hook.  Ic.  PI.  t.  38 
(1836),  filaments  linear-filiform, 
Monterey,  Doualas:  Jepson,  Fl.  W. 
Mid.  Cal.  206  (1901).  Hesperome- 
con  afflne  Greene,  Pitt.  5:147 
(1903),  type  loe.  Exeter,  Eastwood. 
is  intermediate  between  the  species 
and  H.  plaiiistemon  Greene,  that  is 
the  filaments  are  filiform,  the  outer 
dilated.  H.  lyJatiistemon  Greene  I.e. 
148  (1903),  typo  loe.  San  Fran- 
cisco, Kellogg.  H.  strictitm  Greene 
I.e.  149  (1903),  type  loe.  San  Luis 
Obispo,  Parrif.  B.  angustum 
Greene  I.e.  149  (1903),  type  loe. 
Antioch  sand  hills,  Greene.  H. 
luteolum  Greene  I.e.  150  (1903), 
based  on  spms.  from  Ben  Lomond 
( Santa  Cruz  Co. )  and  Castroville 
(Monterey  Co.),  T.  Brandegee. 
Var.  PULCHELLUM  Jepson.  H.  pul- 
chellum Greene  I.e.  150  (1903), 
based  on  Bot.  Reg.  t.  1954  (1837), 
an  illustration  of  a  garden  plant, 
the  seed  originally  from  Fort  Ross, 
Sonoma  Co.;  ef.  also  Hook.  Bot. 
Mag.  t.  3.";75   (1837). 

2.  M.  oregana  Niitt.  var. 
californica  Jepson  n.  oomb. 
(Fig.  llJr. )  Veiy  slender, 
ereet,  branching,  4  to  7  inches 
high,  glabrous  throughout ; 
leaves  entire,  the  basal  and 
lower  ones  elliptic  to  obovate- 
spatulate,  1,0  to  1  or  I14  inches 
long,  commonly  contracted  to 
a  petiole,  the  upper  cauline 
oblanceolate  to  linear  ;  pedun- 
cles 2  to  3  inches  long,  erect 
in  anthesis,  in  fruit  deflexcd 
almost  horizontally  but  the 
capsule  vertical  or  nearly  so ; 
sepals  often  reddish;  petals  white,  elliptic  to  oblong,  2  to  5  lines  long;  stamens 
12,  unequal,  in  two  series,  the  outer  shorter ;  filaments  filiform  or  slightly  dilated 
upwards;  capsule  linear,  twisted,  i->  to  1  (rarely  IVo)  inches  long. 

Sierra  Nevada  foothills  from  Shasta  Co.  to  Amador  Co. ;  San  Francisco  Bay 
region ;  extending  south  in  the  Sierra  foothills  and  to  cismontane  Southern  Cali- 
fornia in  slightlv  modified  forms. 


Fig.  113.     Meoonella  linearis  Jepson. 
/),  capsule,    X  1. 


a.  habit,   X  1; 
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Loes. — Little  Chico  Creek,  B.  M.  Austin;  Sweetwater 
Creek,  Eldorado  Co.,  K.  Brandegee ;  Auburn,  Bolander 
4524;  Berkeley  Hills,  Cliandler  884;  San  Bruno  Hills, 
Jepson.  The  species  is  variable,  like  its  allies  and  the 
following  varieties  may  be,  with  the  further  results  of 
field  studies,  sho«Ti  to  be  mere  forms:  Var.  octandra  Jep- 
son n.  comb.  Petals  almost  fan-shaped ;  stamens  8,  the 
4  outer  shorter. — Southern  Sierra  foothills  (or  their  bor- 
derincr  plains)  from  Merced  Co.  to  Tulare  Co.:  Merced, 
T.  Brandegee ;  Kaweah,  Hopping.  Var.  denticulata 
Jepson  n.  comb.  Leaves  entire,  sometimes  denticulate ; 
stamens  6,  in  one  set. — Cismontane  Southern  California: 
Santa  Inez  Mts.  near  Santa  Barbara,  T.  Brandegee;  Santa 
Cruz  Isl.,  T.  Brandegee;  Millards  Caiion,  San  Gabriel 
Mts.,  Pcii'son  36;  San  Bernardino,  Parish;  Eamona,  T. 
Brandegee. 

Kefs. — Meconei,l.\  oregana  Nutt. ;  T.  &  G.  Fl.  1:64 
(1838),  type  loc.  lower  Willamette  Valley,  Nuttall;  var. 
CALIFORNICA  Jepsou.  M.  caUfornica  Torr.  in  Frem.  Rep. 
Sec.  Expcd.  312  (184.5).  type  loc.  American  River,  doubt- 
less in  the  Sierra  foothills,  Fremont.  Plati/stigma  cali- 
fornieum  Brew.  &  Wats.  Bot.  Cah  1:20  (1876);  Jepson, 
Fl.  W.  Mid.  Cal.  206  (1901).  M.  collina  Greene,  Pitt. 
5:143  (1903),  type  loe.  San  Bruno  Hills,  KeUogg.  Var. 
OCTANBRA  Jepson.  M.  octandra  Greene  I.e.  142,  type  loc." 
Salt  Creek,  Kaweah  River,  Eastwood.  Var.  denticulata 
Jepson.  M.  denticulata  Greene,  Bull.  Cal.  Acad.  2:59 
(1886),  type  loc.  Temecula  Caiion,  n.  of  Mission  San  Luis 
Rey,  San  Diego  Co.,  Greene.  Platiistigma  denticulatum 
Greene,  Bull.  Torr.  Oub  13:218  (1886).  M.  kakoethes 
Fedde,  Rep.  Nov.  Sp.  3:275  (1907),  tvpe  loc.  San  Diego, 
Orcutt. 

3.     CANBYA  Parry 

Minute  glabrous  annuals  with  the  leaves 
crowded  in  a  dense  basal  tuft  on  the  very  shortly 
branched  stems.  Leaves  mostly  alternate,  linear, 
fleshy,  entire.  Flowers  on  axillarj^  filifonn  pedi- 
cels. Sepals  3.  Petals  6,  white,  after  anthesis  withering  and  closing  over  the 
capsule.     Stamens  6   (or  5)   to  9.     Ovaiy  1-celled,  with  3  nerve-like  placentae. 

Style  none.  Stigmas  3,  linear,  radiate-recurved 
and  appressed  to  the  subglobose  ovary.  Ovules 
several. — Species  2,  California  and  Oregon. 
(W.  I\I.  C'anby,  botanist  of  Delaware.) 

1.  C.  Candida  Parry.  (Fig.  115.)  Plants 
1  inch  high;  leaves  tleshy,  2  to  4  lines  long; 
petals  roundish,  1  to  1^/X  lines  long. 

Sandy  washes,  Mohave  Desert,  2000  to  3500 
feet.     Apr.-ilay. 

Loes. — Coolgardie  yucca  mesa,  Jepson  6703 ;  Calico 
Wash,  ne.  of  Barstow,  Jepson  5815;  Blacks  Ranch 
near  Fremont 's  Peak,  Hall  <f-  Chandler  6842 ;  Kramer, 
E.  Brandegee;  near  Cajon  Pass,  Jepson  6125;  Lan- 
caster, Davidson;  Little  Rock  Creek,  Peirson  2412. 

Ref.s. — Canbya  CANDIDA  Parry  in  Gray,  Proc.  Am. 
Fig.     115.     Canbya     Candida     Parry.     Acad.  12:51,  pi.  1   (1876),  type  loc,  towards  head  of 
(1,  plant,  X  1;  b,  flower,  X  2.  Mohave  River,  Palmer  in  1876. 


Fig.  114.  Meconella  oregana 
Nutt.  var.  californica  Jepson. 
a,  habit;  6,  capsule.     X  1. 
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4.     ARGEMONE  L. 

Annual  herbs  with  acrid  orange  juice,  prickly  sinuate  or  pinnatifid  leaves  and 
flowers  erect  in  the  bud.  Sepals  2  (often  3),  with  a  horn-like  appendage  below 
the  apex.  Petals  white,  twice  as  many  as  the  sepals.  Ovary  1-celled ;  stigmas 
radiate.  Capsule  4  to  6-valved  at  summit. — Species  6,  North  and  South  America, 
in  the  tropics  and  warm  temperate  regions.  (Greek  name  of  some  herb,  trans- 
ferred here.) 
Calyx  rather  densely  spiny;  hornlike  appendage  of  sepals  large  or  conspicuous,  spine-tipped 

and  with  many  spines  over  its  surface;  flowers  not  corymbose 1.     A.  platiieeras. 

Calyx  with  scattered  spines;  horn-like  appendage  of  sepals  small  or  inoonspicuous,  spine-tipped, 

its  surface  otherwise  unarmed;    flowers  corymbose 2.     A.   intermedia. 

1.  A.  platyceras  Link  &  Otto.    Chicalote.    Stems  stout,  branched,  more  or 

less  prickly  with  long  yellow  spines,  11,2  to  23-4  feet  high ;  herbage  glaucescent ; 
leaves  oblong,  sinuate-pinnatifid  into  spinose-toothed  lobes,  tapering  to  a  winged 
petiole,  spinose  chiefly  along  the  margin  and  along  the  main  veins,  2  to  9  inches 
long;  flowers  in  leafy-bracteate  panicles;  sepals  3,  spiny,  each  with  a  horn  at 
apex,  the  horns  lanceolate,  spiny  on  the  sides  and  strongly  spine-tipped ;  petals  6, 
obovate,  truncate,  1  to  2  inches  long ;  capsule  narrowly  cylindrical,  11/2  to  2  inches 
long,  the  valves  firm,  becoming  somewhat  indurated,  densely  spiny. 
Southern  California.    East  to  Texas.    Apr.-July. 

Locs. — Tehaehapi  VaUey,  Jcpson  7431 ;  Sisquoc  Eiver  Valley,  Santa  Barbara  Co.,  M.  S. 
Baker;  Mt.  Pinos,  Ventura  Co.,  Hall  (5504;  San  Jacinto  Valley,  Reinhardt ;  Laguna  Mts.,  San 
Diego  Co.,  T.  Brandegee;  Split  Mt.,  T.  Brandcgee;  Cliuckawalla  Mts.,  Hall  5970. 

Passing  by  intergrades  into  the  var.  hispida  Praia,  the  whole  plant  densely  setose-hispid 
as  well  as  armed  with  .stouter  yellow  spines. — Coast  Ranges;  e.  side  of  the  Sierra  Nevada; 
mountains  of  Southern  California;  2000  to  8000  feet,  June-Sept.:  Gravelly  Valley,  n.  Lake 
Co.,  Jcpson;  New  Idria,  San  Benito  Co.,  Brcirer  7i)8;  San  Antonio  Caiion,  San  Antonio  Mts., 
Peirson  55;  Burnt  Corral  Mdw.,  Little  Kern  River,  Jepson  1039;  foot  of  Bloody  Caiion,  Mono 
Co.,  Chesnut  4'  Brew ;  Milford,  Lassen  Co.,  M.  S.  Baker.    Reno,  Nev.,  Jepson. 

Refs. — AKGEMMiTE  PLATYCER.\s  Link  &  Otto,  Ic.  PI.  Rar.  1:85,  t.  43  (1828),  type  loc. 
Hacienda  de  la  Laguna,  Conf're  de  Perote,  Mexico.  Var.  hispida  Prain,  Jour.  Bot.  33:367 
(1895).  A.  hispida  Gray,  Mem.  Am.  Acad.  ser.  2,  4:5  (1849),  type  loc.  Santa  Fe,  N.  Mex., 
Fendler  16  (in  part).  A.  munita  Dur.  &  Hilg.  Jour.  Acad.  Phila.  ser.  2,  3:37  (1855),  type 
loc.  Williamson  Pass,  Heermann;  Pac.  R.  Rep.  5:5,  t.  1  (1855). 

2.  A.  intermedia  Sweet  var.  corymbosa  Eastw.  Prickly  Poppy.  (Fig. 
116.)  Plants  1  to  3  feet  high,  prickly  witli  stout  yellow  spines;  leaves  oblong  to 
obovate  or  the  upper  ovate,  repand-toothed  to  sinuate-pinnatifid ;  flowers  frag- 
rant, somewhat  regularly  corymbose ;  petals  10  to  14  lines  (sometimes  to  IV2 
inches)  long;  capsule  %  inch  long. 

Mohave  Desert.    Ma3'-June. 

Locs. — Nipton,  e.  Mohave  Desert,  K.  Brandcgee;  Kelso,  K.  Brandegee ;  Ludlow,  Jepson 
5499;  Blacks  Ranch,  se.  of  Fremont's  Peak,  Hall  4-  Chandler  6848;  Rabbit  Sprs.,  Jepson  5945. 

Refs. — Argemone  intermedi.\  Sweet,  Hort.  Brit.  ed.  2,  585  (1830),  type  from  Mexico. 
Var.  CORYMBOSA  Eastw.,  Erythea  4:96  (1896).  A.  corymbosa  Greene,  BulL  Cal.  Acad.  2:59 
(1886),  type  loc.  Mohave  Desert,  Curran  in  1884;  Parish,  Bot.  Gaz.  65:337   (1918). 

5.  PAPAVER  L.  Poppy 
Erect  herbs  (ours  annual)  with  narcotic  juice.  Leaves  pinnately  cleft,  lobed 
or  divided.  Flowers  showy,  solitary  on  long  peduncles,  nodding  in  bud.  Sepals 
2.  Petals  4,  in  ours  red.  Stamens  very  many.  Ovary  and  capsule  obovoid  to 
subglobose,  with  4  to  many  intruded  placentae.  Capsule  opening  by  holes  just 
below  the  summit. — Species  aliout  50,  mostly  in  Europe,  Asia,  and  Africa,  one 
in  Au-stralia,  one  (P.  nudicaule  L.)  in  boreal  North  America  and  south  in  the 
Rocky  Mts.  to  New  Mexico,  and  two  in  tlie  Californias.      (Latin  name  of  the 

poppy.) 

Juice  milky;  stigmas  sessile  and  ladiate  upon  the  summit  of  the  ovary. — Subgenus  Eupapaver. 

1.     P.  ealifomicum. 
Juice  yellow;   stigmas  capitate  upon  the  short  slender  style. — Subgenus  Meconopsis. 

2.     P.  hcterophyllum. 
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Fig.  117.     Papavek 

CALirOBNICU  M 

Gray;  capsule,  X 


1.  P.  calif orniciim  Gray.  Western  Poppy.  (Pig.  117.)  Glabrous  or 
spareely  pilose-pubescent,  IV2  to  2  feet  high ;  juice  milkj^ ;  leaves  pinnately 
divided,  the  segments  oblong  or  roiuidish,  toothed,  lobed,  or  incised;  petals  red 
with  a  green  spot  at  base,  7  to  10  lines  long ;  stigmas  sessile  and 
radiate  upon  tlie  summit  of  the  ovary,  forming  a  sort  of  "skull 
cap,"  persistent  in  fruit;  capsule  turbinate-obovate,  6  to  7 
lines  long. 

Cismontane  Southern  California  noi'tliward  to  Marin  Co. 
Apr.-May. 

Locs. — This  species  apparently  occurs  at  but  relatively  few  stations 
since  it  is  infrequently  collected.  It  is  most  common  on  burns  the  next 
year  after  a  fire  and  on  clearings.  The  follo'sviug  stations  validate  the 
indicated  range :  .. ,  ^ 

Brandegee;  \y;. 

Lakeside,      San 

Diego     Co.,     T. 

Brandegee; 

St.       John's 

Canon,  s.  of  San 
Jacinto,  John  Haslam;  San  Dimas 
Caiion,  San  Gabriel  Mts.,  Peirson 
2397;  Pasadena,  McClatchie;  Rattle- 
snake Canon,  Santa  Barbara,  T. 
Brandegee;  San  Marcos  Pass,  T. 
Brandegee;  Santa  Lucia  Mts.,  TV. 
Vcrtriede;  Mt.  Tamalpais,  Howe. 

Refs. — Papaver  c^vlifornicum  Gray, 
Proc.  Am.  Acad.  22:313  (1887),  type 
loc.  Santa  Inez  Mts.,  John  Spencc; 
Jepson,  Fl.  W.  Mid.  Cal.  209  (1901). 
P.  Icmmoni  Greene,  Pitt.  I:lii8 
(1888),  type  loc.  Cholame  Valley,  San 
Luis  Obispo  Co.,  Lemmon;  the  "con- 
ical apieulation ' '  is  also  more  or  less 
obvious  in  S.  Cal.  plants. 

2.  P.  heterophyllum  Greene. 
Wind  Poppy.  (Fig.  118.)  Glab- 
rous, 11/2  to  2  feet  high ;  juice 
yellow;  leaves  pinnate  or  pin- 
nately divided,  tlie  segments 
entire,  toothed  or  divided,  ex- 
ceedingly diverse  in  shape  even 
on  the  same  plant  or  the  same 
leaf,  varying  from  oval  to  nar- 
rowly linear;  petals  brick-red 
with  a  dark  spot  at  base,  broadly 
cuneate-obovate,  Y2  to  1  inch 
long;  stigmas  capitate  at  sum- 
mit of  a  distinct  and  slender 
style;  capsule  clavate-obovoid,  4 
to  7  lines  long. 

Ilill  slopes  and  valley  fields: 
Coast  Ranges  from  Lake  Co. 
south  to  cismontane  Southern 
California  and  Lower  Califor- 
Sau  Joaquin  Valley ;  south- 


nui; 


ern  Sierra  Nevada  (Fresno  Co. 
to  Kern  Co.).     May. 


Fig.  118.  Papaver  heterophyllum  Greene,  a,  habit, 
XI;  h,  c,  different  leaf  tvpes,  X  % ;  d,  capsule, 
X  2. 
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Tax.  note. — The  petals  are  a  sort  of  brick  red,  or  better  a  deep  apricot  color,  something  like 
the  flesh  of  a  Moorpark,  with  the  light  green  vei-y  short  claws  bordered  above  by  a  small 
purple  spot.     The  calyx  often  falls  away  as  a  sort  of  calyptra,  instead  of  as  two  separate  sepals. 

Locs. — Tracy.  Bioletti;  Martinez,  Drew;  Mt.  Diablo,  Brewer  1001  (we  found  this  to  cor- 
respond excellently,  especially  in  leaf  character,  with  the  Douglas  type  at  Kew )  ;  Wild  Cat 
Creek,  Berkeley  Hills,  Jepson;  Pt.  Isabel,  Contra  Costa  Co.,  Davy;  San  Mateo  Creek,  San 
Mateo  Co.,  Dei^v;/  1080;  Livermore,  Jepson;  Mt.  Hamilton,  Heller  7-136;  Santa  Cruz  Mts.,  T. 
Brandegee;  Paso  Robles,  Barber  A18;  Alcalde,  T.  Brandegee ;  betw.  Dunlap  and  Pinehurst, 
Fresno 'Co.,  Newlon  145;  Kaweah,  Hopping  82;  Spring\Hlle,  Tulare  Co.,  Piirpiis  1304;  Green- 
horn Range,  Hall  4-  Babcock  .5024;  San  Emigdio  foothills  (Zoe  4:145);  San  Bernardino, 
Parish;  Box  Springs  Mt.,  Riverside,  Geo.  S.  Hall;  San  Diego,  T.  Brandegee. 

Hefs. — P.\PAVER  HETEROPHYLLUM  Greene,  Pitt.  1:168  (1888);  Jepson,  Fl.  W.  Mid.  Cal. 
209  (1901).  Meconopsis  heterophiilla  Benth.  Tran.s.  Hort.  Soc.  Lend.  ser.  2,  1:408  (1835), 
type  grown  from  Cal.  seed,  Douglas;  Hook.  Ic.  PI.  8,  t.  732  (1848)  ;  Brew.  &  Wats.  Bot.  Cal. 
1:22  (1876).  Var.  cbassifolium  Jepson  I.e.  Meconopsis  crassifolia  Benth.  I.e.,  type  grown  . 
from  Cal.  seed,  Dovgla.':,  a  form  with  thicker  leaves;  the  Douglas  type  at  Kew  we  found  to 
be  almost  exactly  matched  by  a  specimen  from  Tracy,  San  Joaquin  Co.  (Benj.  Cobb.).  P. 
crassifoVnim  Greene,  Man.  Bay  Beg.  9  (1894). 

6.     ARCTOMECON  Torr.  &  Frem. 

Herbs  with  a  stout  tap  root.  Leaves  long-hirsute,  crowded  toward  the  base 
of  the  plant.  Flowers  large,  white  or  yellow,  solitary  or  in  an  nmbelliform 
chi.ster.  Sepals  2  or  3.  Petals  4  or  6,  round-obovate,  in  age  persisting  around 
the  base  of  the  capsule.  Stamens  numerous,  short.  Ovary  and  subeoriaceous 
capsule  ovoid  or  obovoid,  3  to  6  (commonly  4)-valved;  style  shorter  than  the 
globular  and  lobulate  mass  of  3  to  6  erect  and  somewhat  united  stigmas.  Seeds 
rather  few,  oblong. — Species  3,  southwest  United  States.  (Greek  aretos,  a  bear, 
and  mecon,  poppy,  from  the  hirsuteness. ) 

1.  A.  merriamii  Cov.  Desert  Poppy.  Plants  1  foot  high,  the  stems  some- 
what branelifd  near  the  base;  herbage  glaucous;  leaves  mostly  ba.sal,  cuneate- 
flabelliform,  petiolate,  coarsely  toothed  at  apex,  hirsute  with  long  brown  hairs, 
3  to  71/2  lines  long,  the  cauline  shorter;  flowers  IVo  to  2  inches  broad,  solitary 
on  long  naked  peduncles;  sepals  3,  villous;  pet-als  6,  white;  filaments  slender, 
slightly  dilated  upwards ;  stigmas  sessile. 

Eastern  Inyo  Co.    East  to  southern  Nevada.    Apr. 

Loes. — ITbeheba  district,  e.  Invo  Co.,  S.  W.  Austin  437;  Resting  Springs  Mine  (Oontrib. 
U.  S.  Nat.  Herb.  4:59). 

Refs. — Arctomecon  merri.miii  Cov.  Proe.  Biol.  Soc.  Wash.  7:66  (1892),  type  loc.  Vegas 
Ranch,  Lincoln  Co.,  Nev.,  ilcrriam  <|-  Bailey;  Coutrib.  U.  S.  Nat.  Herb.  4:59,"  pi.  2  (1893). 
This  species  in  its  tufted  habit,  in  the  shape,  size,  toothing  and  hairiness  of  its  leaves  and  in 
the  size  and  fundamental  structure  of  its  flower  is  remarkably  like  A.  ealifornicum  Torr.  & 
Frem.  Both  species  have  been  little  collected.  The  differences  in  inflorescence  and  color  seem 
well  established  but  other  presumed  differences  need  further  examination. 

A.  CALiFORNicuM  Torr.  &  Frem.;  Frem.  Rep.  Sec.  Exped.  312,  t.  2  (1845),  type  loc.  Las 
Vegas,  s.  Nev.,  Fremon-t;  Gray,  Proc.  Am.  Acad.  12:53,  pi.  2  (1876).  Not  thus  far  collected 
in  Cal.;  peduncles  leafy-bract ed,  several  to  many-flowered;  petals  yellow;  stigma  sessile. 

7.     ROMNEYA  llarv. 

Tall  glabrous  perennial  from  a  soft  woody  base,  with  colorless  bitter  .juice 
and  alternate  pinnatifid  leaves.  Corolla  very  large,  bright  white,  with  frilled 
petals.  Stamens  veiy  numerous.  Ovary  and  coriaceous  capsule  with  7  to  12 
plate-like  placentae,  some  of  which  meet  in  the  axis  and  form  partitions.  Style 
none.  Stigmas  7  to  12,  partly  coherent  in  a  ring. — Species  1.  (The  astronomer, 
T.  Romney  Robinson  of  Dublin,  friend  of  Dr.  Thos.  Coulter,  the  discoverer  of 
the  plant.) 

1.  R.  coulteri  Harv.  Matilija  Poppy.  (Pig.  119.)  Stems  branching,  leafy, 
3  to  8  feet  high  ;  herbage  glabrous,  glaucescent;  leaves  petiolate,  puinately  parted 
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or  divided  into  3  to  9  cimeate-oblong  to  lanceolate  divisions  or  leaflets,  these 
sparingly  dentate  or  tlie  terminal  one  3-cleft,  the  margins  and  raehis  often 
sparsely   spinulose-eiliate;   flowers 


short-peduncled,  tenninal,  not  droop- 
ing in  bud,  delicately  fragrant,  last- 
ing a  few  days ;  calyx  glabrous,  some- 
what beaked ;  corolla  3  to  5  inches 
broad ;  capsule  ovate  to  oblong,  II/2 
inches  long,  strigose-hispid,  the  7  to 
12  valves  opening  from  the  summit 
downward ;  seeds  slightly  incurved 
witli  dull  roughish  coat. 

Washes  and  canon  beds,  1000  to 
2500  feet,  cismontane  Southern  Cali- 
fornia from  Santa  Barbara  Co.  to 
San  Diego  Co.  Lower  California. 
May-June. 

Biol.  Note. — Tliis  species  propagates  by 
suckers  and  thus  forms  dense  stools  or  heavy 
clumps.  It  is  often  cultivated  as  an  orna- 
mental plant  and  does  well  in  warm  valleys 
beliiud  an  outer  coast  ridge,  as  in  the  Santa 
Clara  Valley  at  Los  Altos  where  it  is  begin- 
ning to  be  spontaneous  in  orchards  and  may 
require  special  control. 

Locs. — Temescal  Wash,  Jepson  1571; 
Corona,  Eall  568;  Santa  Ana  Caiion  near 
Anaheim,  Parisli :  !San  Uiego,  Mari/  Spencer 
139.  Var.  trichocaJyx  Jepson  n.  comb. 
Calyx  setose,  beakless  or  nearly  so. — Range 
of  the  species. 

Refs. — EOiMKEYA  COULTER!  Harv. ;  Hook. 
Lond.  Jour.  Bot.  4:75,  t.  3  (1845),  type 
from  Cal.,  Coulter.  Var.  trichocaltx  Jep- 
son. R.  trichocalijx  Eastw.  Proc.  Cal.  Acad, 
ser.  3,  1:133  (1898),  based  primarily  on 
cult,  plants. 


~}i'~\  - 


Fig.  119. 
b,  bud, 


ROMNEYA  cotu.TEKi  Harv.    II,  flower; 
X  %. 


S.     DENDROMECON  Benth. 

Glabrous  evergreen  shrub  with  alternate  entire  coriaceous  leaves  and  golden 
yellow  flowers.  Sepals  2.  Petals  4.  Stamens  numerous,  with  short  filiform 
filaments  and  linear  anthers.  Style  short,  bearing  2  oblong  stigmas.  Capsule 
linear,  curved,  its  two  valves  separating  tardily  or  incompletely  from  the  2 
thread-like  placentae.  Seeds  pitted,  provided  with  a  caruncle. — Species  1. 
(Greek  dendron.  tree,  ajid  mecon,  poppy.) 

1.  D.  rigida  Benth.  Bush  Poppy.  (Fig.  120.)  Stems  few  to  many  from 
the  base,  2  to  4  (or  8)  feet  liigh,  the  main  stem  bark  shreddy;  branches  wliitish  ; 
leaves  yellowish  green,  oblong-  to  linear-lanceolate,  reticulate,  minutelj-  denticu- 
late, mucronate,  1  to  31/2  inches  long,  borne  on  very  short  petioles  which,  by  a 
twist,  bring  the  blade  vertical;  flowers  on  peduncles  1  to  3  inches  long;  corolla 
1  to  21/0  inches  in  diameter;  capsule  2  to  4  inches  long. 

Diy  slo])es  and  ridges  at  middle  altitudes  (1000  to  3000  feet)  :  Coast  Ranges; 
Sierra  Nevada,  nortli  to  Shasta  Co.  and  soutliward  to  ci.smontane  Soutlu'rn  Cali- 
fornia.   May-June. 

Eeol.  Note. — The  tap  root  is  very  stout,  fleshy  ami  Ijrittlo,  and  descends  vertically  for  at 
least  3  to  5  feet.  Regeneration  takes  place  from  the  root  crown,  and  there  may  be  budding 
al.so  from  the  roots,  especially  in  arejLs  of  burned  chaparral.  A  shrub  in  the  Cajon  Pass 
{Jepson  6110)  showed  flowers  witli  5  petals. 
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Fig.  120.  Dendromecon  rigida  Benth.  o, 
flowering  branchlet;  h,  dehiscing  capsule. 
X  %. 


Loes. — Coast  Eanges:  Dunsmuir,  Jepson;  Mt.  Tamalpais,  Jepson  7453;  Sommersville,  Con- 
tra Costa  Co.,  Cliesnut  4-  Brew;  Mt.  Diablo,  Jepson;  Moraga  Eidge,  Jepson;  Santa  Lucia  Peak, 
Jepson;  San  Antonio  Trail,  Santa  Lucia  Mts.,  Jepson.  Sierra  Nevada:  Yankee  Hill,  Colum- 
^  ^  bia,  A.  L.  Grant  669;  Hazel  Green  to  Bowers 

./S^   'j^?"/  Cave,  Mariposa  Co.,  Jepson;   Watson  Spr., 

Sequoia  Park,  Jepson.  SoutJiern  California: 
Rattlesnake  Caiion,  Santa  Barbara,  Jepson 
9144;  O.iai  Valley,  OJive  Thacher  15;  San 
Bernardino,  Parish;  Temecula  Wash,  Jep- 
son. 

Var.  harfordii  K.  Brandgee.  Tree-like 
or  shi-ubby,  (i  to  10  (or  18)  feet  high,  the 
branches  more  or  less  drooping;  leaves  ellip- 
tic, 11/4  to  514  inches  long,  entire,  rarely 
minutely  roughened. — Santa  Barbara  Isls. : 
Avalon,  Blan-che  Trask;  near  Frey's  Harbor, 
Santa  Cruz  Isl.,  Frida  NiedermilUer;  Santa 
Rosa  Isl.',  Philip  MiUs  Jones. 

Refs. — Dexdromecon  rigida  Benth. 
Trans.  Hort.  Soe.  ser.  2,  1:407  (1835),  type 
grow-n  from  Cal.  seed,  Douglas;  Jepson,  Fl. 
W.  Mid.  CaL  206  (1901).  Var.  harfordii 
K.  Brandegee,  Zoe  4:83  (1893).  D.  har- 
fordii Kell.,  Proc.  Cal.  Acad.  5:102  (1873), 
type  loc.  Santa  Rosa  Isl.,  W.  G.  Harford; 
Trask,  Erythea  7:145  (1899).  D.  flexilis 
Greene,  Bull.  Torr.  CTlub  13:216  (1886),  type 
loc.  Santa  Cruz  Isl.,  Greene. 

9.     ESCHSCHOLTZIA  Cham. 

Annuals  or  perennials  with  watery  juice,  petioled  temately  dissected  leaves 
and  peduncled  yellow  flowers.  Receptacle  hollowed  or  excavated,  surrounding 
the  base  of  the  pistil,  the  calyx  or  corolla  in  consequence  seeming  as  if  perigynous ; 
this  receptacle  (or  torus)  in  addition  often  bears  a  spreading  outer  and  an  erect 
inner  rim.  Sepals  completely  united  into  a  calyptra  or  {lointed  cap-like  body 
which  parts  from  the  receptacle  and  is  pushed  off  by  the  expanding  petals. 
Stamens  many,  mostly  on  the  base  of  the  petals ;  anthers  comnionh'  longer  than 
the  filaments.  Ovary  linear;  style  very  short;  stigmas  commonly  4,  subulate- 
filifonn,  unequal.  Capsule  1-celled,  many-seeded,  2-valved. — Dehiscence  of  the 
capsule  commonly  occurs  in  flight,  after  the  capsule  parts  from  the  receptacle 
and  before  it  reaches  the  ground,  usually  beginning  at  the  moment  that  the  base 
of  the  capsule  is  released  from  the  vise-like  hollowed  receptacle,  this  action 
allowing  the  valves  which  are  elastically  dehiscent  from  base  to  apex,  to  separate. 
— Species  about  10.  Oregon  to  New  Mexico,  California  and  northern  Mexico. 
(Dr.  J.  P.  Eschscholtz,  college  friend  of  Adelbert  von  Chamisso,  German  poet 
and  naturalist,  and  his  companion  on  Kotzebue's  scientific  voyage  around  the 
world. ) 

Cultural  and  field  studies  in  Eschscboltzia. — Eschscholtzia  is  a  genus  which  by  the  very 
unequal  differentiation  of  its  component  species  exhibits,  like  many  other  genera,  very 
diverse  .specific  values  as  they  exist  in  nature.  The  true  annuals  consist  of  a  number  of  species, 
which  whUe  not  widely  separated,  are  fairly  constant  in  certain  characters  and  recognizable 
as  definite  units  of  approximately  equal  status.  The  case  is  very  different  with  the  perennial 
forms.  These  comprise  an  aggregate,  that  is  to  say  a  central  type  with  a  number  of  more 
or  less  diverging  forms,  these  diverging  forms  representing  an  endless  complex  of  fluctuating 
and  trivial  variations  in  habit,  vegetative  organs,  development  of  torus  rim,  form  and  size 
of  calyptra,  size  and  color  of  petals,  number  of  stamens,  number  and  relative  size  of  stigmas, 
and  rarely  in  the  conditions  of  the  cotyledons  with  respect  to  entirety,  but  all  as  now  under- 
stood in  the  light  of  present  investigations  inevitably  to  be  considered  as  a  single  species, 
since  there  are  no  two  factors  constantly  associated.  Examination  and  comparison  of  long 
series  of  specimens  from  the  same  locality  and  from  different  localities  in  aU  parts  of  California 
in  connection  with  data  derived  from  cultures  and  from  experiments  ivith  hundreds  of  marked 
plants  growing  naturally  prove  satisfactorily  that  these  variations  may  occur  in  endlessly 
varied  and  indefinite  combinations. 


POPPY   FAMILY 


565 


The  historic  species  is  E.  californica  Cham.,  collected  by  Chamisso  in  the  San  Francisco 
sandhills  in  1816.  If  a  sandhill  plant  be  followed  through  its  flowering  season,  it  exhibits  in 
succession  characters  which  have  been 
used  by  two  recent  authors  as  differ- 
entiae for  specific  segregates.  Much 
more  striking  are  the  results  of  field 
studies  and  experiments  carried  on 
during  a  period  of  eighteen  years 
upon  the  form  known  as  E.  croeea 
Benth.  This  form  reaches  its  high- 
est development  in  the  rich  deep 
loams  of  interior  valleys  of  Califor- 
nia. When  the  rains  break  in 
October  and  November  the  plants 
develop  tufts  of  leaves  from  the 
root-eroivn  which  continue  to  grow 
during  the  rainy  season.  In  plants 
of  a  single  colony  and  unquestion- 
ably of  one  species  the  foliage  tufts 
exliibit  severally  various  hues  of 
green.  In  April  these  plants  begin 
to  flower.  The  flowering  stems  are 
stout,  rigidly  erect,  leafy,  or  some- 
times seapose,  1  to  2  feet  high, 
bearing  flowers  with  de«p  orange  or 
copper-colored  corollas  1%  to  2% 
inches  long  and  exhibiting  torus  rims 
1  to  2  lines  wide  (fig.  121).  No 
other  form  equals  this  interior  ver- 
nal one  in  size  of  corolla,  width  of 
torus  rim,  and  gorgeousness  of  color- 
ation. By  the  middle  or  end  of 
April  the  rains  cease,  and  as  the 
weeks  advance  the  successive  flower- 
ing from  the  same  individuals  shows 
yellow-tipped  petals  or  j'ellow  corol- 
las with  a  golden  center.  By  the 
first  or  middle  of  May  the  suriimer 
heat  of  the  rainless  season  begins, 
and  the  upright  stalks  cease  to  flower 
and  begin  to  ilry  up.  Their  function 
is  gradually  assumed  by  stems  from 
the  same  root-crowns,  which  give  rise 
to  the  summer  flowering.  These 
stems  are  slender,  a-scending  or  dif- 
fuse, and  bear  flowers  with  straw- 
yellow  corollas  ^/^  to  1  inch  long 
and  torus  rims  Vi  to  y2  line  wide 
(fig.  122).  Sometimes  these  same 
plants  bear  small  golden  corollas  or 
more  frequently  yellow  corollas  with 
golden  center.  This  flowering  is 
characteristic  of  and  continues 
through  the  arid  or  heat  season  until 
October.  Hundreds  of  such  plants 
gromng  in  wild  land  have  been  care- 
fully marked  and  connected  with 
numbered  iron  stakes  so  that  the 
individual  could  be  positively  iden- 
tified in  a  succeeding  month  or  sea- 
son. 

Eschscholtzia  californica  is  highly 
sensitive  to  rainfall,  to  humidity,  to 
temperature  and  to  the  character  of 
the  soil.  Individuals,  for  example, 
of  the  E.  croeea  form,  after  a  given 
vernal  flowering  may  not  produce 
aestival  flowers;  sometimes  the  spring  flowering  of  a  given  year  represents  the  end  of  the 
reproductive  period  for  that  individual.     On  the  other  hand  plants  which  have  flowered  during 


Fig.  121.  EscHscnoLTzi.\.  californica  Cham.  var. 
CROCEA  Jepson.  E.  croeea  Benth.  This  figure 
shows  the  habit  of  the  plant  at  the  vernal  flower- 
ing stage  in  AprU.  Observe  the  strictly  erect 
stems,  large  corollas  and  broad  torus  rims.  From 
this  same  root  crown  a  crop  of  small  flowers  on 
slender  diffuse  stems  is  produced  in  summer  and 
early  fall.     X  %.     Cf.  Fig.  122.     Also  see  p.  570. 
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the  summer  period  may  not  flower  at  all  the  next  spring,  or  the  next  year,  just  as  vernal 
flowering  plants  of  a  given  year  may  not  flower  the  spring  of  the  next  year.  Plants  grown 
on  the  coast  at  Berkeley  from  seed  of  the  E.  crocea  form  do  not,  in  such  a  situation,  go  through 
the  successive  life-history  phases  wliich  characterize  that  fonn  in  the  interior  valleys,  but  tend 
to  simulate  closely  the  coastal  form.  Transplantation  of  perennial  Eschscholtzias  is  difficult, 
but  we  have  made  in  early  winter  successful  transplants  of  the  E.  croc«a  form  from  Vaca 
Valley  in  the  interior  to  Berkeley  on  the  coast.  These  individual  plants  on  flowering  the  next 
spring  resembled,  not  their  Vaca  Valley  associates,  nor  indeed  their  own  previous  flowering, 
but  the  smaller  flowered  and  often  somewhat  scapose  plants  of  tlie  Berkeley  Hills! 

The  Eschscholtzia  crocea  fonn  furnishes  a  characteristic  illustration  of  variation  in  the 
perennial  group.  In  this  form  extreme  types  of  habit  and  of  flowers  are  produced  on  one 
root-crown  during  one  season  's  reproductive  period.  Specimens  from  one  locality  representing 
these  dift'erent  phases,  have  been  described  by  two  authors  as  species,  and  specimens  of  the 
different  phases  from  various  localities  have  also  been  described  by  the  same  authors  as 
species.  Such  proposals  obviously  cannot  stand  as  species.  Our  work  upon  the  E.  crocea  form 
alone  is  sufficient  to  destroy  the  value  of  the  characters  used  as  differentiae  in  the  diagnoses 
of  the  numerous  segregates  of  E.  californica  made  by  Greene  and  by  Fedde,  for  the  reason 
that  the  normal  range  of  variation  in  the  successive  flowering  stages  of  this  one  form  covers 
all  the  characters  used  by  these  authors  in  describing  their  segregates. 


Fig.  122.  Eschscholtzia  c.vlifornica  Qiam.  var.  crocea  Jepson  (E.  crocea  Bentli.)  ;  habit; 
summer-flowering  (July)  stage.  These  stems  arise  from  the  same  root-crown  that  produced 
the  erect  large-flowered  shoots  shown  in  Fig.  121.  A  basal  portion  of  one  of  the  heavy  erect 
flowering  stems  of  spring,  now  dead  and  dry,  is  shown  at  h.     X  Vi- 

Before  going  further  it  should  be  emphasized  that  the  amount  of  variation  in  Eschscholtzia 
californica  is  not  by  any  means  as  great  as  would  naturally  be  supposed  from  the  large  number 
of  specific  segregates  which  have  been  published.  Single  sheets  of  EscJischoltzia  specimens 
have  been  taken  in  the  main  by  the  segregators  as  sui  speciei.  If  this  method  were  generally 
employed  it  might  be  applied  with  similar  results  to  hundreds  of  California  species  which  have 
never  been  subject  to  segregation  and  which  do  not  as  yet  possess  a  single  synonym.  We  now 
proceed  to  a  detailed  analysis  of  the  synonymy,  although  we  regard  the  extent  of  our  treat- 
ment as  out  of  proportion  to  its  intrinsic  importance  but  not  to  its  mass. 

In  Greene's  Revision  of  Eschscholtzia  (Pitt.  ,'5:205-293)  appear  descriptions  of  39  perennial 
species  and  5  varieties,  of  which  32  species  and  all  the  varieties  are  new,  -i  of  the  7  remaining 
species  having  been  fully  described  elsewhere  by  the  same  author.  The  annual  species  number 
73  (or  1  a  possible  perennial)  with  3  varieties,  .30  of  the  species  and  the  3  varieties  being  new, 
11  of  the  remaining  17  species  having  been  previously  described  by  Greene.  Fedde  in  his 
account  of  Eschscholtzia  (Engler,  Pflzr.  4"':144r-202)  follows  Greene  and  accepts  his  species, 
with  the  addition,  however,  of  several  new  species  and  varieties,  reducing  only  one  of  Greene's 
species  to  varietal  rank. 
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The  primary  division  of  the  key  in  each  of  the  above-mentioned  accounts  rests  upon  size 
and  character  of  the  torus  rim,  number  of  stamens,  and  condition  of  cotyledons,  with  respect 
to  entirety.  Secondary  distinguisliing  characters,  as  set  forth  in  the  key,  are  mainly  those 
relating  to  longevity,  and  to  the  vegetative  parts  and  the  two  outer  floral  whorls  (the  two 
inner  floral  whorls  receiving  but  brief  mention  even  in  the  diagnostic  accounts).  In  the  present 
treatment  an  effort  has  been  made  to  determine  anew  the  actual  value  of  these  characters 
(a)  by  comparison  of  a  large  niunber  of  herbarium  specimens  from  the  same  locality  and  from 
different  localities,  (li)  by  comparison  of  specimens  taken  from  marked  plants  at  different 
times  of  the  year,  (c)  by  application  of  the  diagnoses  of  Greene  and  Fedde  to  the  specimens 
quoted  by  them  wherever  these  specimens  were  available,  and  (d)  by  the  results  of  garden 
cultures. 

1.  Torus  rim. — Characters  of  the  torus  rim,  which  is  a  conspicuous  structure  in  the  per- 
ennials, are  not  satisfactory  as  differentiae,  since  this  organ  shows  marked  variation  in  size 
and  form.  In  the  following  specimens  the  flowers  show  variation  in  width  of  torus  rim  as 
indicated:  Dinsmores  Ranch,  opp.  Buck  Mt.,  Humboldt  Co.,  Tracy  4138  (\'n  to  1  line  wide); 
I't.  Isabel,  Contra  Costa  Co.,  Dax'tj,  Apr.,  1897  (Vo  to  1  line  wide)  ;  Twin  Peaks,  San  Francisco, 
K.  Srandegee  14e  (Vi  to  %  line  wide)  ;  Palo  Alto,  C.  V.  Baker  43  (Vi  to  %  line  wide)  ;  River- 
side, Hall  3713  (%  to  I14  lines  wide)  ;  Chinese  Camp,  Jepson  6316  (%  to '%  line  wide).  The 
same  specimens  serve  to  show  the  increase  in  width  of  torus  rim  which  often  occurs  with  age, 
the  mature  fruits  showing  rims  of  greater  width  than  the  buds  or  flowers.  The  great  variation 
in  width  of  torus  rim  at  difi'erent  seasons  of  the  year  as  shown  by  marked  plants  in  natural 
colonies  proves  also  that  this  character  is  subject  to  seasonal  variation:  Vaea  Valley,  Jepson 
4721,  5163.  6276,  6278,  6791,  6846.  It  is  further  to  be  pointed  out  tliat  variations  in  the 
torus  rim  are  simply  those  of  degree  and  do  not  involve  any  morphologic  change  in  structure. 
An  examination  of  the  descriptions  of  the  torus  in  Greene's  Revision  of  Esehseholtzia  shows 
certain  discrepancies  between  the  species  charact^'rs  as  set  forth  in  the  diagnoses  and  the 
species  characters  as  set  forth  in  the  key.  We  note  the  heading  in  the  key,  "Outer  margin  of 
torus  not  obscure,  etc. ' '  Under  that  heading  we  find  certain  species  whose  diagnoses  contain 
a  contrary  or  inconsistent  statement  as  follows:  E.  douglasii  Walp.,  "torus  rim  remarkably 
narrow  and  inconspicuous"  (Pitt.  .5:230);  E.  shasteiisis  Greene,  "torus  exactly  funnelform, 
the  rim  wholly  inconspicuous,  hardly  surpassing  the  inner  margin"  (Pitt.  5:234);  E.  diversi- 
loba  Greene,  "torus  turbinate,  its  rim  only  small  and  insignificant"  (Pitt.  5:256);  E. 
stramin-ea  Greene,  "torus  verj'  small,  with  rim  greatly  reduced,  hardly  more  obvious  than  the 
inner  margin"  (Pitt.  5:257). 

In  the  true  annuals,  however,  the  rimless  torus  is  constant.  The  specimens  we  cite  below 
under  the  several  species  verify  this  generalization. 

2.  Stamens. — In  the  great  majority  of  perennial  forms  the  number  of  stamens,  about 
24  to  44,  is  always  indefinite.  Greene  's  first  key  division  is  characterized  by  ' '  Stamens  mostly 
40  or  more. ' '  In  certain  specimens,  unf|uestiouably  perennial  and  therefore  belonging  under 
this  first  division,  flowers  are  found  bearing  fewer  stamens  (as  few  as  16  to  27):  Simpsons 
Ranch,  Sweetwater  Creek,  Eldorado  Co.,  K.  Brandegee  23e;  Mt.  Vision,  Marin  Co..  Hall  8510; 
clay  hills  north  of  Ocean  View,  K.  Brandegee  1.5e;  sand  hills  at  Pt.  Pinos,  Monterey  Co., 
Heller  6539.  Certain  specimens  whose  basal  portion  has  not  been  preserved,  but  whose  broad 
torus  rim  should  place  them  in  the  group  having  "stamens  mostly  40  or  more"  according  to 
Greene's  Revision  of  Esehseholtzia,  are  found  to  have  in  some  flowers  as  few  as  17  to  27 
stamens:  Bodega  Head,  K.  Brandegee  lOe,  lie;  Salinas  River  near  Castroville,  Monterey  Co., 
K.  Brandegee  12e,  13e. 

Also  the  following  unnoted  discrepancies  occur  in  the  "Revision"  itself,  that  is,  certain 
species  falling  under  the  first  division  "stamens  mostly  40  or  more"  are  described  as  having 
stamens  fewer  than  40:  E.  biriirmita  Greene,  "stamens  few"  (Pitt.  5:249);  E.  amhigua 
Greene,  "stamens  about  12"  (Pitt.  5:251);  E.  vcrnalis  Greene,  "stamens  about  16"  (Pitt. 
5:259);  E.  peninsularis  Greene,  "stamens  definitely  8"  (Pitt.  5:360).  Under  the  division 
"Stamens  fewer,  in  some  definitely  16,  12,  8  or  even  4,"  occurs  the  species  E.  glyptosperma 
Greene.  In  this  species  we  find  as  many  as  27  stamens  (Barstow,  K.  Brandegee  24c;  Needles, 
Huby  Warner),  a  number  greater  than  in  any  of  the  four  segregates  just  not<'d  which  were 
included  by  Greene  in  his  other  section.  Greene  him.self  assigns  ' '  30  or  more ' '  stamens  to  this 
species  (Pitt.  5:292).  This  character  therefore  does  not  by  itself  separate  the  genus  into  two 
distinct  groups  and  is  both  too  variable  and  too  indefinite  to  be  of  real  value. 

3.  Embryo. — Results  obtained  by  the  study  of  embryos  as  found  in  the  seeds  of  a  large 
number  of  herbarium  specimens  indicate  that  the  condition  of  the  cotyledons  with  respect  to 
entirety,  while  not  wholly  invariable,  is  sufficiently  so  to  render  this  character  extremely 
valuable.  From  the  following  specimens,  which  are  unquestionably  perennial,  data  are  obtained 
as  recorded:  Surf,  K.  Brandegee  7e  (7  seeds  examined,  cotyledons  all  bifid);  Surf,  K.  Brande- 
gee 6e  (10  seeds  examined,  9  -with  cotyledons  bifid,  the  remaining  one  with  one  cotyledon  bifid, 
the  other  apparently  entire)  ;  Seaside  near  Monterey,  K.  Brandegee  2e  (6  seeds  examined, 
cotyledons  all  bifid)  ;  Stanford,  Santa  Clara  Co.,  C.  F.  Baler  174  (3  seeds  examined,  cotyledons 
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all  bifid);  Lake  Merced,  San  Francisco,  Gardner  526  (4  seeds  examined,  cotyledons  bifid  in  3, 
entire  in'l);  Presidio,  San  Francisco,  E.  Brandegee  20e  (11  seeds  examined,  cotyledons  bifid 
in  10,  entire  in  1) ;  Twin  Peaks,  San  Francisco,  K.  Brandegee  1-ie  (9  seeds  examined,  cotyledons 
bifid  in  8,  entire  in  1)  ;  Alma  Soda  Springs  near  the  French  settlement,  Santa  Clara  Co.,  Heller 
7501  =  i;.  granulata  Greene,  Pitt.  5:235;  E.  granulata  var.  mmuscTila  Fedde  in  Engler,  Pflzr. 
4'*':162  (9  seeds  examined,  cotyledons  cleft  in  5,  entire  in  4).  On  the  other  hand  the  members 
of  the  truly  annual  group  are"  found  to  have  entire  cotyledons.  Two  to  4  seeds  from  many 
specimens  were  examined,  these  specimens  being  cited  below  under  the  species  diagnoses  and 
marked  ivith  an  asterisk. 

4.  Longevity. — Wliile  all  our  Eschscholtzia  forms  fall  into  two  distinct  groups,  annuals 
and  perennials,  the  annual  or  perennial  conditon  taken  alone  is  unsatisfactory  as  a  eliaraeter 
for  practical  use  in  classification,  since  the  i)erennial  forms  flower  the  first  year  and  their 
perennial  nature  is  not  at  that  time  capable  of  proof.  Moreover,  particuLar  individuals  or 
colonies  may,  as  a  result  of  soil  or  seasonal  conditions,  perish  the  first  year  though  potentially 
perennials  under  more  favorable  conditions.  In  the  sum  total  of  their  characters  they  are 
allied  to  and  belong  with  the  perennial  group.  A  very  large  number  of  diagnoses  of  so-called 
annual  species  have  been  drai%'n  from  single  specimens  which  do  not  differ  from  the  first-year 
form  of  known  E.  calif ornica;  they  are  therefore  treated  here  as  belonging  to  the  perennial 
group.  The  perennial  group,  then,  is  commonly  characterized  by  presence  of  a  torus  rim  and 
by  bifid  cotyledons,  wliile  in  the  annual  group  the  torus  rim  is  absent  and  the  cotyledons  entire. 
Although  tliese  characters  are  not  invariable  in  the  perennial  group  they  are  sufficiently  funda- 
mental to  be  used  in  determining  the  primary  sections  of  the  genus. 
Cotyledons  2-cleft;  receptacle  (torus)   wth  a  collar-like  rim;   perennials   (commonly  flowering 

the  first  year) 1-     •£•  calif  ornica. 

Cotyledons  entire;  receptacle   (torus)  without  rim  or  with  only  a  very  narrow  one;   annuals. 
Stems  more  or  less  leafy. 

Petals  1  to  2%  lines  long  (longer  in  vars.)  ;  herbage  usually  glabrous;  species  of  the 

Mohave  and  Colorado  deserts - 2.     E.  minutiflora. 

Petals  about  V2  to  1  inch  long;  cismontane  species. 
Herbage  glabrous  or  nearly  so. 

Stems  stout ;  leaves  very  finely  cut ;  insular  species 3.     E.  elcgans. 

Stems  slender;   leaves  not  so  finely  cut;   mainland  species;   var.   hypeeoides   of 

6.     E.  caespitosa. 

Herbage  hoary-pubescent  ^\nth  curled  white  hairs 4.     E.  lemmonii. 

Stems  scapose,  the  leaves  all  in  a  low  basal  tuft  or  sometimes  a  few  sub-basal. 

Seeds  strongly  muricate  with  flattened  processes,  i.e.  bur-like;   leaf  divisions  long  and 

rather  few 5.     E.   lobhii. 

Seeds  not  muricate;  leaf  di\-isions  numerous. 

Seeds  smooth  or  reticulate;  leaves  in  a  moderately  dense  tuft,  the  petioles  unequal. 

6.     E.  caespitosa. 

Seeds  with  large  deep  rather  remote  pits;  leaves  in  a  very  dense  tuft,  the  petioles 

about  equal 7.     E.  glyptosperma. 

1.  E.  calif  ornica  Cham.  Califoenia  Poppy.  Stems  scapose  or  leafy,  erect 
or  diffuse,  34  to  2  feet  high;  basal  leaves  ternately  several  times  dissected  into 
linear  or  oblong  segments,  on  long  or  short  petioles,  the  whole  leaf  if^  to  1  foot 
long ;  cauline  smaller  on  sliort  petioles ;  peduncles  2  or  3  to  6  inches  long ;  petals 
fan-shaped,  1/2  to  2  inches  long,  varying  from  deep  orange  or  copper-color  to 
straw-color ;  outer  spreading  rim  of  the  receptacle  commonly  1/2  to  2  lines  wide, 
the  inner  erect  rim  hyaline ;  capsule  1  to  3  or  even  4  inches  long. 

Throughout  cismontane  California  in  the  valleys  and  foothills,  10  to  2000  feet. 
"Widely  naturalized  in  Australia  and  India. 

Note  on  Variability. — Fluctuating  variability  is  so  general  and  so  wide-spread  in  Esch- 
scholtzia californica  that  it  is  difiicult  to  present  an  adequate  account  of  it,  but  the  follow- 
ing synopsis  will  help  to  give  some  hints  of  its  extent  and  character. 

1.  Habit  and  leafiness. — The  tj-pical  sand  dune  form  is  low  and  cespitose  in  habit,  with 
thickened  often  multicipital  caudcx  from  which  arises  a  cluster  of  small  short-petioled  leaves 
with  short  rather  broad  segments,  and  1  to  several  short  leafy  (or  mostly  leafless  and  scapose) 
stems  terminated  by  disproportionately  large  flowers:  San  I'rancisco,  Bioletti  in  1891;  Twin 
Peaks,  San  Francisco,  K.  Brandegee  14e;  clay  hUls  north  of  Ocean  View,  K.  Brandegee  15e; 
Lake  Merced,  iSan  Francisco,  O-ardner  530.  The  following  spms.  from  localities  other  than 
the  type  locality  are  essentially  typical:  Mt.  Vision,  Marin  Co.,  Mall  8510;  Oakland  Hills, 
Je.pson  6821;  Pacific  Grove,  Chandler  320;  Jolon,  Monterey  Co.,  K.  Brandegee  20e;  San 
Bernardino  Valley,  Jepson  5549;  Beaumont,  Jepson  6077;  Warner  Ranch,  San  Diego  Co., 
T.  Brandegee.  There  are  continuous  intergrades  (Marine  Hospital,  San  Francisco,  Heller  6624) 
to  plants  with  leafy  stems  and  non-cespitose  habit:  Mt.  Tamalpais,  K.  Brandegee  37e;  Pre- 
sidio, San  Francisco,  C.  F.  Baler  700;  San  Francisco,  C.  F.  Baker  2999;   Lake  Merced,  San 


Fig.  123.  EscHSCHOLTZiA  CALiFORNHCA  Cham.  var.  CROCKA  Jepson.  The  floweriug  branchlet  a 
represents  the  average  size  of  the  large  bronze-gold  corollas  of  tlio  spring  floweriug  (Mar.- 
Apr.);  these  flowers  are  borne  on  stout  erect  stems.  The  flowering  Ijranchlet  6  wa-x  taken 
from  the  same  root-c.ro\\Ti  as  a;  it  represents  the  average  size  of  the  straw-yellow  corollas 
of  the  summer  and  autumn  flowering;  such  flowers  are  borne  on  slender  diffuse  stems, 
c  is  a  detail  of  a,  showing  the  characteristic  broad  tonis  rim  of  the  spring  flowering;  d  is 
a  detail  of  b,  showing  the  narrow  tonis  rim  of  the  summer  flowering.  Plants  iu  full  Wgor 
which  produce  a  crop  of  large  flowers  in  spring  produce  also  from  the  same  root-crowns  a 
regular  crop  of  small  summer  flowers,     a,  b,  c,  d,  XI;  e,  seed,  X  12. 
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Francisco,  Gardner  526-531.  These  latter  pass  gradually  into  the  form  having  erect  branching 
leafy  stems  1  to  l^/,  feet  high  ivith  large  golden  yellow' flowers  (Lake  Merced,  San  Francisco, 
Gardner  17e),  which  is  indistinguishable  from  and  culminates  in  the  var.  crocea,  the  common 
form  further  inland.  In  such  a  series  there  is  no  break  and  neither  is  any  one  character 
constantly  associated  with  any  other  character.  In  some  cases  the  stems  are  somewhat  slender 
and  ascending  and  but  few  in  number  (Cow  Creek,  Shasta  Co.,  Baker  ^  Nutting  in  189i;  Del 
Monte,  Monterey  Co.,  Elnier  3551),  while  in  other  cases  they  are  stouter  and  stiffly  erect,  and 
numerous  (near  Walker  Mt.,  Mendocino  Co.,  Davi/  1028  =  var.  crocea;  near  Copperopolis, 
Calaveras  Co.,  Davy  1396^  var.  crocea);  the  root,  while  often  thickened  above  may  lose  its 
multicipital  character  (Cow  Creek,  Shasta  Co.,  Baker  #  Nutting  in  1894;  Smith  Sta.,"Yosemite 
Park,  Evans  1;  Poso  Creek,  Kern  Co.,  Hall  #  Babcock  5008)  ;  the  basal  and  often  the  cauline 
leaves  may  have  long  slender  petioles  and  narrow  elongated  segments  and  the  flowers  long 
peduncles  (Eeche  Canon,  San  Bernardino,  Parish  5607). 

2.  Glaucescence  and  pubescence. — Certain  of  the  coast  forms  are  not  at  all  glaucescent 
(Pt.  Isabel,  Contra  Costa  Co.,  Davy,  Apr.  1897;  Alton,  Humboldt  Co.,  Tracy  3765).  In  other 
forms  this  character  is  sparingly  evident  (clay  hills  nortli  of  Ocean  View,  K.  Brandegee  loe; 
Twin  Peaks,  San  Francisco,  K.  Brandegee  14e;  creek  north  of  Mill  Creek,  Santa  Lucia  Mts., 
Jepson  2610) ;  while  the  extreme  is  reached  in  the  insular  and  mainland  coast  form,  var.  mari- 
tima  Jepson  (Surf,  Santa  Barbara  Co.,  K.  Brandegee  6e,  7e,  8e;  Pt.  Pinos,  Monterey  Co., 
Heller  6539;  Seaside  near  Monterey,  K.  Brandegee  2e,  3e).  Pubescence,  if  present  at  all,  is 
itself  variable  in  character,  being  rather  fine  in  certain  plants  which  answer  to  E.  foeniculacea 
Greene  (Salinas  Eiver  near  Castro^ille,  K.  Brandegee  12e,  13e)  and  of  a  scabrous  nature  in  var. 
maritima  Jepson  (Surf,  Santa  Barbara  Co.,  K.  Brandegee,  8e,  9e). 

3.  Calyptra. — In  typical  E.  californica  (as  figured  by  Chamisso)  the  calyptra  is  ovoid- 
conical,  7  lines  long,  with  a  stout  blunt  beak  about  2  lines  long.  From  this  form,  however, 
there  is  every  intergrade  to  long  slender  beaks  or  short  thick  ones  or  even  to  nearly  beakless 
calyptras.  Even  in  one  collection  or  even  on  one  individual  there  are  frequently  found  beaked 
and  beakless  calyptras:  clay  hills  north  of  Ocean  View,  K.  Brandegee  15e;  Mt.  Tamalpais, 
K.  Brandegee  37e;  Gold  Eun,  Placer  Co.,  K.  Brandegee  38e;  Tehachapi,  K.  Brandegee  39e. 

•1.  Corolla. — In  typical  E.  californica  (as  figured  by  Chamisso)  the  obovoid  petals  are  14 
lines  long.  Specimens  from  the  type  locality  vary  considerably,  the  corolla  in  some  plants  being 
scarcely  more  than  %  inch  long  (Twin  Peaks,  San  Francisco,  K.  Brandegee  14e),  whUe  in 
others  it  is  1%  to  1%  inches  long  (San  Francisco,  Bioletti  in  1891).  The  seasonal  variation 
in  size  and  color  of  the  corolla  in  the  var.  crocea  has  been  referred  to  above. 

There  is  likewise  a  wide  range  of  variation  in  color  in  plants  from  the  type  region  of 
E.  californica  Cliani.  Plants  with  flowers  of  a  very  deep  orange  color  are  frequently  found 
(clay  hills  north  of  Ocean  View,  K.  Brandegee  15e ;  Lake  Merced,  San  Francisco,  K.  Brandegee 
17e),  while  plants  of  the  following  series  by  Gardner  are  alike  not  merely  in  technical  char- 
acters but  in  habit  and  size,  as  alike  indeed  as  if  taken  from  the  same  root,  and  yet  show 
tlie  following  color  variation:  vieinitj'  of  Lake  Merced,  San  Francisco,  Gardner  525,  "petals 
clear  light  yellow,  no  evidence  of  orange";  526,  "clear  light  yellow  except  for  orange  spot 
in  claw";  527,  "clear  light  yellow  witli  definite  deep  orange  blotch  on  lower  third  of  each 
petal";  528,  "petals,  lower  half  deep  orange,  upper  half  light  yellow";  529,  "petals  deep 
orange  except  for  narrow  fringe  of  light  yellow";  and  531,  "petals  deep  orange  throughout." 
In  occasional  instances  the  petals  are  yellow  tinged  with  red:  Presidio  (serpentine  outcrop), 
San  Francisco,  K.  Brandegee,  May -June,  1908;  Berkeley,  E.  A.  Walker  201,  Jepson  June  21, 
1905.  In  form  and  in  number  the  petals  are  fairly  constant,  but  there  is  occasionally  a  strong 
tendency  to  variation :  Simpson 's  Ranch,  Sweetwater  Creek,  Eldorado  Co.,  K.  Brandegee, 
June  1,  1908,  "locality  about  15  X  20  m.,  plants  in  close  proximity"  (petals  truncate  or 
rounded,  entire  or  erose  or  with  an  abrupt  tooth  or  scallop  at  tip,  in  some  eases  numbering  6, 
the  inner  3  narrower  than  the  outer);  Sonoma  Valley,  Jepson  4188  (corolla  often  6-merous). 

5.  Pistil. — The  characters  of  the  stigmas  are  scarcely  used  in  either  Greene 's  or  Fedde  's 
key  as  forming  any  part  of  their  basis  for  distinguishmg  species,  although  E.  xylorrhisa  Greene, 
E.  scariosa  Greene,  E.  gigas  Fedde  and  E.  ohartacea  Fedde  are  described  as  having  respectively 
2,  8  or  10,  many  (12?),  and  3  (or  6?)  stigmas.  In  most  of  the  other  segregates  the  stigmas, 
if  mentioned  at  all,  are  said  to  be  "  4  and  unequal. ' '  The  examination  of  herbarium  material 
shows  that  tliere  is  a  tendency  toward  variation  from  4  stigmas  but  that  this  variation  is 
not  correlated  with  any  other  character :  Presidio,  San  Francisco,  K.  Brandegee  20e,  ' '  styles 
2-4  on  same  plant";  Berkeley  (about  vacant  lots,  Oxford  and  Center  sts.),  K.  Brandegee, 
Nov.,  1917;  Grouse  Creek,  Humblodt  Co.,  Cbesnut  4'  Drew,  Aug.  1,  1888;  New  York  Ravine, 
Eldorado  Co.,  K.  Brandegee,  June,  1908;  Parkfleld,  se.  Monterey  Co.,  K.  Brandegee,  May  12, 
1916. 

To  sum  up  we  find  frequent  evidence  of  fluctuating  variability  in  a  single  collection  or 
even  on  a  single  plant,  examples  of  it  being  apparently  as  mdespread  as  the  species.  It  is 
conceivable  and  indeed  probable  that  tlie  descriptions  of  the  segregates  of  Greene  and  of 
Fedde  noted  above,  in  each  case  resting  upon  a  single  specimen,  may  be  but  examples  of 
inconstant  variation. 
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Tlie  various  lines  of  variation  which  we  liave  discussed  culminate  in  a  few  eases  in  strongly 
marked  forms  which  for  the  sake  of  convenience  are  here  described  as  if  definite  varieties 
although  tliey  represent  only  termini. 

Var.  crocea  Jepson  n.  comb.  (Figs.  121,  122,  123.)  In  its  most  marked  form  this  variety 
passes  normally  througli  two  seasonal  flowering  stages,  (a)  Vernal  stage:  stems  commonly 
many  from  the  crown  of  a  thick  deep-seated  root,  mostJy  stiffly  erect,  1  to  1M>  (or  2)  feet  high; 
herbage  glaucous;  stems  leafy,  or,  in  the  ante-flowering  stage,  leaves  in  a  basal  tuft;  flowers 
1  or  mostly  1^/4  to  'ili  inches  long;  buds  8  to  18  lines  long,  long-pointed;  torus  rim  1  to  2 
lines  broad;  petals  a  deep  rich  orange;  pods  2  to  3  inches  long,  (b)  Aestival  stage:  stems 
fewer,  diffuse,  spreading  or  decumbent,  ^,U  to  1  (or  1%)  feet  long,  more  or  less  branched, 
leafy;  flowers  Vi  to  %  (or  1)  inch  long;  buds  2  to  3  lines  long,  apiculate;  torus  rim  %  to  % 
line  broad;  petals  pale  or  straw -yellow ;  pods  1  to  IVo  inches  long. — Interior  valleys,  particu- 
larly tlie  Sacramento  and  San  Joaquin,  reaching  its  highest  development  and  most  marked 
differentiation  into  two  distinct  flowering  stages,  vernal  and  aestival,  when  in  rich  alluvial 
loams.  The  above  diagnosis  of  tliese  two  flowering  stages  is  based  primarily  upon  marked 
plants  gromng  naturally  in  Vaca  VaUey  {Jepsan  417(!,  4178,  -1721,  6276,  6278,  6846). 

Locs. — The  specimens  cited  are  referred  here  eliiefly  on  the  basis  of  morphological  char- 
acter. Coast  Eanges:  Scott  Bar  to  Scott  Valley,  Siskiyou  Co.,  Jepson  2956  (aestival)  ;  Horse- 
shoe Bend,  upper  Sacramento  River,  Jcjtsoii:  Bucksport.,  Humboldt  Co.,  Tracy  3210  (vernal), 
2118  (aestival);  Hydesville,  Himiboldt  Co.,  Trary  3600;  Walker  Mt.,  Mendocino  Co.,  Davy  4- 
Blasdale  1028  (vernal);  Willits.  Jepson  2.'501 ;  Blue  Lakes,  Lake  Co.,  Jepson;  Coyote  Valley, 
Lake  Co.,  Jepso)i;  Howell  Mt...  Jepson  2442  (aestival)  ;  Napa  Valley,  Sonne  (vernal)  ;  Sonoma 
Valley,  Jepson  4188  (vernal)  ;  Eldredge,  Sonoma  Co.,  Jepson  5800  (%'emal)  ;  Vacaville,  Jepson 
4174,  4175.  4721,  5163,  6846  (aestival).  and  4176,  4178,  4179,  4180,  6276,  6278,  6791  (vernal)  ; 
Cordelia,  Solano  Co.,  Jepson  3080,  3083  (aestival);  San  Ramon  Valley,  Jepson  2643;  San 
Leandro,  Jepson  5299  (small-flowered,  vernal);  NUes,  Jepson  2471  (vernal);  Los  Gatos, 
HcUer  7285  (vernal)  ^E.  revoluia  Greene  var.  caudatocalyx  Fedde  in  Engler,  Pflzr.  4'"*:172; 
Waltliam  Creek,  San  Carlos  Range,  Jepson  2657.  Sierra  Nevada:  Upper  Fall  River  Valley, 
Jepson  5767;  Stillwater,  Shasta  Co..  Baker  4'  Nutting  (aestival)  ;  Beckwitli  Tass,  Jepson  7774; 
Indian  Valley,  Plumas  Co.,  Hall  4'  Bahcock  4430  (ae.stival)  ^^E.  sliastcnsis  Greene  ace.  Fedde 
in  Engler,  P'flzr.  4"":  161;  Cliinese  Camp,  Jepson  G316;  Wawona.  EaU  9001  (aestival);  Cali- 
ente,  Kern  Co.,  Jepson  6746  (leaf -segments  broad  and  few);  Keeue,  Teliachapi  Mts.,  Jepson 
7187.  Great  Valley:  Mary-sville  Buttes,  Jepson;  Clements,  San  Joaquin  Co.,  Jepson  1821. 
Southern  California:  Beaumont,  Riverside  Co.,  Jepson,  6077,  Hall  5753  (vernal)  =£.  sanetarum 
Greene  ace.  Fedde  in  Engler,  Pflzr.  4'°*:  168. 

Var.  maritlma  Jepson  n.  comb.  Stems  leafy,  early  ascending,  later  becoming  prostrate, 
%  to  1  foot  long;  herbage  very  glaucous,  glabrous  or  minutely  scaberulous  or  the  pubescence 
often  scurf -like;  leaves  witlx  sliort  crowded  segments;  calyptra  of  bud  short-oblong,  4  to  5% 
lines  long,  abruptly  narrowed  to  a  blunt  or  beaked  apex ;  petals  %  inclv  long,  lemon  yellow 
with  an  orange  spot  at  base;  pod  IV2  to  2  inclies  long;  seeds  nearly  smooth. — San  Miguel  Isl. 
and  coast  of  Santa  Barbara  Co.,  north  to  Monterey  Co.     June-Sept. 

Locs. — San  Miguel  Isl.,  Greene  in  1887  (cult,  at  Berkeley  from  San  Miguel  seed)  ;  San  Luis 
Obispo  Co.,  Summers,  June  17,  1884;  Surf,  Santa  Barbara  Co.,  K.  Brandegee  5e,  6e,  7e,  8e,  96; 
Pacific  Grove,  Tidestrom,  June  6.  1893,  Chandler  320;  Seaside,  Monterey  Co.,  K.  Brandegee  le, 
2e,  Be,  4e. 

Var.  stricta  Jepson  n.  comb.  Stems  slender,  branched,  many  from  a.  branched  taproot, 
%  to  1  foot  high;  herbage  glaucous,  glabrous  except  for  tlie  scabrous-ciliolate  petioles  and 
petiolules;  torus  rim  narrow,  the  inner  margin  of  almost  equal  mdtli;  petals  3  lines  long; 
stigmas  4  (or  2?);  cotyledons  bifid. — Snow  Mt.,  Lake  Co.,  K.  Brandegee.  Aug.  25,  1892  and 
June  22,  1891.  Not  at  all  well  known  and  dubiously  given  varietal  rank  until  better  material 
is  collected. 

Other  spms,  before  us,  representing  mostly  slight  departures  from  tyi^ical  E.  californica, 
but  treated  by  Greene  or  Fedde  as  distinct  from  it  are:  San  Diego,  Half  3975  (E.  clevelandii 
Greene  ace.  Fedde  in  Engler,  Pflzr.  4'»':173);  Foster,  San  Diego  Co.,  Hnll  3873  (E.  vernalis 
Greene  ace.  Fedde  I.e.  180)  ;  San  Diego,  C.  F.  Baker  3387  {E.  cl-evcJaitdii  Greene  ace.  Fodde 
l.e.  173)  ;  Riverside,  Hall  3826  and  3713,  also  Moreno  Valley,  Riverside  C«.,  EaU  3849  (E.  pMa 
Greene  aec.  Fedde  I.e.  178)  ;  San  Bernardino,  Parish  4162  (E.  hernardina  Greene,  Pitt.  5:255)  ; 
San  Bernardino,  Farish  5770  {E.  picta  Greene  ace.  Fedde  l.c)  ;  City  Creek,  San  Bernardino 
Mts.,  Parish  5722  (E.  straminea  Greene  ace.  Fedde  l.c.  179);  Reohe  Oanon,  S.an  Bernardino 
Co.,  Parish  5607  (E.  rigida  Greene  ace.  Fedde  l.c.  170)  ;  Blysian  Park,  Los  Angeles,  Braun.ton 
834  (E.  picta  Greene  ace.  Fedde  l.c.  178);  Palmdale,  Antelope  Valley,  Hall  3046  (E.  pieta 
Greene  aec.  Fedde  l.c.)  ;  Lockwood  Valley.  Mt.  Pinos,  Ventura  Co.,  Hall  6441  (E.  ahsinlhiifolia 
Greene  ace.  Fedde  I.e.  166)  ;  Santa  Rosa  Lsl.,  T.  Brandegee,  June.  1888  (E.  rohnsta  Greene,  Pitt. 
5:2S6)  ;  Santa  Ci'uz  Isl.,  Greene  in  1886  {E.  gl-auea  Greene,  l.c.  266)  ;  Santa  Barbara,  Bingham 
in  1886  {E.  leptomi.tra  Greene,  l.c.  265)  ;  Pt.  Pinos,  Monterey  Co.,  Heller  6539  (E.  menzicsiana 
var.  coarctata  Fedde,  Rep.  Nov.  Sp.  2:147);   Pacific  Grove"  Eeller  6638,  6860    {E.  helleriana 
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Greene  ace.  Fotltle  in  Enf^ler,  Pflzr.  ^''^iieO);  Palo  Alto,  C.  F.  Baker  43  (E.  juncca  Greene 
ace.  Feilde  I.e..  158),  late  aestival  form;  Stanford,  C.  F.  Baker  660  (B.  recta  Greene  ace.  Fedde 
I.e.  171)  ;  Stanford,  C.  F.  Baker  17-t  {E.  granuJatn  Greene  I.e.  23o)  ;  above  Alma  Soda  Springs 
near  the  French  Settlement,  Santa  Clara  Co.,  Heller  7501  (E.  granulata  Greene  Le. ;  E.  granu- 
lata  Tar.  minuscula  Fedde,  Rep.  Nov.  Sp.  2:147),  the  spm.  \vith  eot^-ledons  entire  in  some 
seeds,  cleft  in  others;  Traey,  C.  F.  Baker  2778  {E.  arvcnsis  Greene  i.c.  253);  Tracy,  C.  F. 
Baker  2906  {E.  arvensis  Greene  ace.  Fedde  in  Engler,  Pfizr.  4'"':176)  ;  Berkeley,  Hall  1091a 
(E.  rcvoluta  Greene  ace.  Fedde  I.e.  172)  ;  Lake  Merced,  San  Francisco,  frardner  52li  {E.  pscudo- 
inflata  Fedde,  Rep.  Nov.  Sp.  3:75);  Bodega  Point,  Sonoma  Co.,  Eastwood,  June  9,  1899  (E. 
(meulkita  Greene  aec.  Fedde  in  Engler,  Pflzr.  4'":  157)  ;  Knoxville,  Napa  Co.,  C.  F.  Baker  2969 
(doubtless  a  duplicate  of  Greene's  type  of  E.  marcida  Greene  I.e.  233)  ;  Kelsevville,  Lake  Co., 
C.  F.  Baker  3088  {E.  apindata  Greene  I.e.  235);  Klamathon,  Siskiyou  Vo.'  Copeland  3532 
(E.  cuiifinis  Greene  I.e.  237);  Shasta  Valley,  Siskiyou  Co.,  Hall  <f-  Baheork  4082  (E.  confinis 
Greene  ace.  Fedde  I.e.  163);  Fall  River  Sprs.,  Shasta  Co.,  Hall  #  Ba.baock  4173  (E.  shajitensis 
Greene  aec.  Fedde  I.e.  161)  ;  Cow  Creek,  Shasta  Co.,  Baker  4'  N'uttliig  in  1894  (E.  recta  Greene 
I.e.  245)  ;  Amedee,  Lassen  Co.,  Dai'y  in  1897  {E.  yainaceiusis  var.  modocciuiis  Fedde,  Rep.  Nov. 
Sp.  3:28);  Mountain  Sprs.,  Amador  Co.,  Hansen  1059,  and  Irishtown,  Amadnr  Co..  Hansen 
1112  {E.  recta  Greene  ace.  Fedde  in  Engler,  Pilzr.  4'"":171);  Smith  Sta.,  Yosemite  Park, 
H.  M.  Evans  \{E.  biolctti  Greene  ace.  Fedde  I.e.  159);  Madera,  Setehcll.  Ajir.  22,  1897  (£. 
seU-hellii  Fedde,  Rep.  Nov.  Sp.  3:183);  Tulare,  Davy  3101  (E.  inflata  Greene  ace.  Fedde  in 
Engler.  Pflzr.  4"*':183);  Poso  Creek,  Greenhorn  Range,  Kern  Co.,  Hall  ^-  Baheoek  5008  (E. 
recta  Greene  aec.  Fedde  I.e.  171). 

Teratology. — The  plasticity  of  EscJischoltzia  ealiforniea  is  evidenced  by  the  number  of 
oases  of  extreme  variation  or  of  abnonnal  structures  which  are  reported  each  year.  Tlie 
corolla  is  sometimes  6merous  (Sonoma  Valley,  Jepsan  4188)  or  with  an  inner  whorl  of  linear 
petals  (Berkeley,  Gray);  ef.  also  Erythea  7:81.  Flowers  with  1  or  more  slashed  or  lobed 
petals  are  often  seen  (Berkeley,  Pearl  Edgerly,  E.  Brandcgee;  Lake  Merced,  San  Francisco, 
K.  Brandcgee),  The  stigmas  are  sometimes  multiplied,  becoming  as  many  as  31  (San  Fran- 
cisco, K.  Brandcgee).  Fasciated  plants  are  reported  nearly  every  year;  these  usually  conform 
to  one  type — the  whole  of  the  stem  parts  being  condensed  into  a  single  strap-shaped  structure 
8  to  12  inches  high  and  IVo  inches  vide,  the  summit  bearing  a  monstrous  flower,  or  sometimes 
with  secoudan'  fasciations  bearing  flowers  (Stockton,  Audrey  Lamboarne;  cf.  also  Erythea 
2:14  and  7:81). 

Refs. — EscHSCHor.TZi.\  c.vlifornica  Cham,  in  Nees,  Hor.  Phys.  Ber.  73,  t.  15  (1820),  type 
loc.  dry  sterile  sand.  San  Francisco,  Chami.sso ;  Fedde  in  Engler,  Pflzr.  4'":  154,  fig.  21'  (1909)  ; 
var.  hixurians  Fedde,  Rep.  Nov.  Sp.  3:27  (1906),  type  loc.  Marine  Hospital,  Sau  Francisco, 
Heller  6624.  E.  absinthiifolia  Greene,  Pitt.  5:239  (1905),  type  loc.  Ventura  Co.,  Elmer  in  1902; 
Fedde  in  Engler,  Pflzr.  4"»:166,  fig.  22"  (1909).  E.  ambigua  Greene,  Fl.  Pr.  286  (1892), 
type  loc.  Cliolame,  San  Luis  Obispo  Co.,  Lemmon;  Fedde  1.  e-  175,  fig.  23'  (annual  form). 
E.  angulari-s  Greene,  Pitt.  5:238  (1905),  type  loc.  Round  Valley,  Mendocino  Co.,  Chesniit  in 
1897  and  1898;  Fedde  I.e.  164,  fig.  22'.  E.  apieulata  Greene  l.e.  235,  type  loc.  Kelseyville, 
Lake  Co.,  C.  F.  Baker  30*8;  Fedde  I.e.  162,  fig.  21"  (1909).  E.  arvensis  Greene  I.e.  253,  tvpe 
loc.  Tracy,  C.  F.  Baker  2778;  Fedde  I.e.  176,  fig.  23-';  var.  dilatata  Greene  I.e.  type  loc.  Lathrop, 
Greene.  Apr.  29,  1889  (annual  form)  :  var.  orthodichasiali.^  Fedde,  Rep.  Nov.  Sp.  3:105  (1906) 
baseil  on  a  garden  spm.  from  Berkeley,  Hall  3700.  E.  bencdicta  Greeiu'  I.e.  228,  type  Iocs. 
Lewis  Creek,  San  Benito  Co.,  and  Cantua  Creek,  Fresno  Co.,  Eastwood.  May,  1893;  Fedde  in 
Engler,  Pflzr,  4"":  158,  fig.  21*.  E.  bernardina  Greene  l.c.  255,  type  loc.  Edgar  C.-inon.  San 
Bernardino  Mts.,  Parish  3139;  Fedde  l.e,  178,  fig,  23"  (annual  form);  var.  ooarctata  Fedde, 
Rep,  Nov,  Sp.  3:183  (1906),  type  loc,  Sau  Bernardino,  S.  B.  4-  W.  F.  Parish  130,  E.  binletti 
Greene  l,c.  232,  type  loc.  Hetch  Hetchy,  June,  1900,  Bioletti.  E.  brandegei  Greene  l,e,  248, 
type  loc,  Lakeport,  Brandcgee,  Apr.,  1889;  Fedde  in  Engler,  Pflzr.  4"**:  17,3,  fig.  22=.  E.  calo- 
spcrma  Greene  l.c.  246,  tvpe  loc.  between  Kings  City  and  .lolon,  Monterev  Co.,  Eastuond, 
June  7,  1893.  E.  chartacca  Fedde  in  Rep,  Nov,  Sp.  3:105  (1906),  type'  loc.  Colusa  Co,, 
Brandcgee,  Apr,,  1889.  E.  clevclandi  Greene  I.e.  248,  type  loc.  San  Diego,  Easttcood;  Fedde 
in  Engler,  Pflzr.  4'":173.  fig,  22^  (1909),  E.  cognata' Greene  l,c.  252,  type  loc,  Colusa  Co,, 
T.  Brandcgee.  Apr,,  1889  (annual  form),  E.  eolumbiana  Greone  l,c,  231,  type  loc,  lower 
Columbia  River  region,  Wash,  and  Ore,,  Suksdorf  in  1881;  Fedde  l,c,  159,  fig,  21"  (1909), 
E.  compacta  Walp.  R<^p.  l':116  (1842).  Chryseis  compacta  Lindl.  Bot.  Reg.  t  1948  (1837), 
type  from  the  w.  coast  of  N.  Am.  Eschscliollzia  confinis  Greene  I.e.  237,  type  loc.  Kl.amatlion, 
Copeland.  July  2,  1903;  Fedde  I.e.  163,  fig.  22=.  E.  cucullata  Greene,  Erytliea  2:120  (1894), 
type  loc.  Ft.  Bragg,  Mendocino  Co.,  Michever  in  1893;  Fedde  I.e.  157,  fig.  2V\  E.  cyathifcra 
Greene,  Pitt.  5:263  (1905).  t>'pe  loc.  Alcalde,  Fresno  Co.,  7'.  Briuulegec.  E.  debilis  Greene 
l.c.  227  (1905),  type  loc.  Russi.an  River  sta.,  Sonoma  Co..  Nrtccll.  Aug.,  1900.  E.  divcrsiloha 
Greene  l.c.  256.  tv])C  loc,  Lakeport,  Brandcgee,  Apr,,  1889  (annual  form),  E.  dotiglasii  W.alp, 
Rep.  1:116  (1842);  Feilde  I.e.  160,  fig.  2T=.  Chryseis  doughmi  IT.  &  A.  Bot.' Beedu  320 
(1840),  tvpe  from  Ore.,  Donglas;  T.  &  G.  FI,  1:664  (1840).  E.  eaMxi'oodiae  Greene  l,c,  227 
(1905).  type  loc.  Sequoia  Mills,  Fresno  Co.,  Eastwood,  May,   1893;    Fe<lde  l.c.   158,  fig.  21'. 
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E.  foeniculacea  Greene  I.e.  224,  type  loc,  Monterey  and  Castroville  to  La  Honda,  T.  4-  K. 
Brandegee,  Apr.,  1889;  Fedde  l.c  1.56,  fig.  21'.  i'.  floribunda  Greene  Lc  247,  type  loe.  Santa 
Ysabel,  Hcnshaw,  May  15,  1893;  Fedde  l.c.  172,  fig.  22'°;  var.  gorgo-nica  Greene  I.e.,  type  loc. 
San  Gorgonio  Pass,  Leiberg,  Apr.  5,  1898;  Fedde  I.e.  173,  fig.  22™;  rar.  gracillima  Fedde  in 
Rep.  Nov.  Sp.  3:105  (190()),  type  loc.  Wildomar,  Riverside  Co.,  Hall  385;  Fedde  in  Engler, 
Pflzr.  4'°':173;  fig.  22=^  (1909).  E.  glauca  Greene,  Pitt.  1:45  fl887),  type  loc.  Santa  Cruz  Isl.; 
Fedde  I.e.  157,  fig.  21°.  E.  granulata  Greene,  Pitt.  5:235  (1905),  type  loe.  Stanford  University, 
C.  F.  Baker  174;  Fedde  l.c.  162,  fig.  21";  var.  mintiscula  Fedde  in  'Eep.  Nov.  Sp.  2:147  (1906), 
type  loc.  Alma  Soda  Spr.  near  the  French  Settlement,  Santa  Clara  Co.,  Heller  7501.  E.  heller- 
iana  Greene  I.e.  229,  type  loc.  Monterey,  Heller  6860;  Fedde  in  Engler,  Pflzr.  4"":  160,  fig.  21" 
(1909)  ;  var.  tilingii  Fedde,  Rep.  Nov.  Sp.  3:27  (1906),  type  loe.  San  Francisco,  Tiling,  1874. 
E.  inflata  Greene  I.e.  264,  t^-pe  loc.  Goshen,  Tul.ire  Co.,  T.  Brandegee,  Apr.  2,  1891  (annual 
form);  Fedde,  in  Engler,  Pflzr.  183,  fig.  23°  (1909).  E.  isostigma  Greene  I.e.  254,  type  loc. 
Montezuma  Hills,  Jepson  in  1892  (annual  form).  E.  juncea  Greene  l.c.  228,  type  loc.  Santa 
Cruz  Mts.,  Parry  in  1888;  Fedde  l.c.  158,  fig.  21°  (1909).  E.  lacera  Greene  I.e." 250,  type  loe. 
Kernville,  Palmer;  Fedde  I.e.  175,  fig.  22'°  (annual  form).  E.  leptandra  Greene,  Pitt.  1:170 
(1888),  type  loc.  Verdi,  Nev.,  Sonne ;  Fedde  l.c.  163,  fig.  22».  E.  leptomitra  Greene,  Pitt.  5:265 
(1905),  type  loe.  Santa  Barbara,  Bingham  in  1886.  E.  leucostieta  Greene  l.c.  229,  tvpe  loc. 
Ben  Lomond,  Santa  Cruz  Co.,  T.  Brandegee  in  June,  1889;  Fedde  I.e.  158,  fig.  21'°.  E. 
maerantha  Greene  I.e.  242,  type  loc.  Visalia,  Patterson;  Fedde  l.c.  168,  fig.  22'°.  E.  marcida 
Greene  l.c.  233,  type  loe.  Knoxville,  Napa  Co.,  C.  F.  Baler;  Fedde  I.e.  160,  fig.  21";  var. 
monticola  Greene  l.c.  type  loc.  Santa  Lucia  Mts.,  Monterey  Co.,  Eastwood;  Fedde  I.e.  fig.  21". 
E.  memiesiana  Greene  l.c.  223,  type  loe.  Pt.  Pinos,  Monterey,  Greene ;  Fedde  l.c.  155,  fig.  2P 
(1909);  var.  rcccdens  Greene  l.c.  type  loe.  Pt.  Pinos,  Monterey;  var.  anemophila  Greene  l.c. 
type  loc.  Pt.  Sur,  T.  Brandegee;  var.  eoarciata  Fedde,  Rep.  Nov.  Sp.  2:148  (1906),  type  loe. 
Pt.  Pinos,  Monterey,  Heller  6539;  var.  jiesiaca  Fedde  l.c.  type  loc,  Santa  Cruz  Isl.,  Brandegee, 
1888.  E.  microloba  Greene  l.c.  250,  type  loe.  Carrizo  Plains,  Eastwood,  June  12,  1902;  Fedde 
in  Engler,  Pflzr.  4"*':174.  fig.  22"'  (annual  forml.  E.  nitrophila  Greene  I.e.  240,  type  loe.  Bear 
Valley,  San  Bernardino  Mts.,  Parish;  Fedde  I.e.  166,  fig.  22'.  E.  j>hi/sodcs  Greene  l.c.  259, 
type  loe.  Witeh  Creek,  San  Diego  Co.,  Alderson  (placed  here  with  doubt  as  no  spms.  seen). 
E.  pieta  Greene  I.e.  255,  type  loc.  San  Francisquito  Caiion,  Los  Angeles  Co.,  Parish;  Fedde 
I.e.  178,  fig.  23'  (annual  form).  E.  procera  Greene  l.e.  241,  type  loe.  Kernville,  T.  Brandegee. 
E.  pseudoinflata  Fedde,  Rep.  Nov.  Sp.  3:75  (1906),  type  loe.  Lake  Merced,  San  Francisco, 
Gardner  526.  E.  recta  Greene  I.e.  245,  type  loc.  Elmira,  Baker  2921 ;  Fedde  in  Engler,  Pflzr. 
4'°':171,  fig.  22".  E.  revoluta  Greene  I.e.  247,  type  loe.  Livermore  Valley,  Greene,  Apr.  3,  1895; 
Fedde  l.c.  172,  fig.  22";  var.  eaudatocahix  Fedde  in  Rep.  Nov.  Sp.  3:105  (1906),  type  loc. 
Niles,  Hall  1637;  Fedde  in  Engler,  Pflzr.  4'°':172,  fig.  22".  E.  rigiSa  Greene  I.e.  244.  type 
loc.  Tehachapi,  Greene;  Fedde  l.c.  170,  fig.  22".  E.  rohusta  Greene  I.e.  266,  type  loc.  Santa 
Rosa  Isl.,  T.  Brandegee ;  Fedde  I.e.  185,  fig.  23"  (annual  formV  E.  sanctarum-  Greene  l.c.  243, 
tjTJe  loe.  Mesa  Grande,  San  Diego  Co.;  Fedde  l.c.  168,  fig.  22".  E.  scariosa.  Greene  I.e.  type 
loc.  Carrizo  Plains,  Eastwood ;  Fedde  l.c.  169,  fig.  22";  var.  dichasiophora  Fedde,  Bep.  Nov. 
Sp.  3:75  (1906),  type  loc.  Cuy.ama,  Oaliente  Creek,  San  Luis  Obispo  Co.,  Eastwood.  E. 
setehelUi  Fedde  in  Engler,  Pflzr.  4'":183,  type  loc.  Madera,  Setchell  (annual  form).  E. 
shastensis  Greene  l.c.  234,  type  loc.  Stillwater,  Shasta  Co..  Baker  4'  Nutting,  May  21,  1894; 
Fedde  I.e.  161,  fig.  21'°  (1909).  E.  straminea  Greene  l.c.  257,  type  loc.  San"  Bernardino  Mts., 
Parish:  Fedde  l.c.  179,  fig.  23°  (annual  form).  E.  temiiseeta  Greene,  Pitt.  1:169  (1888),  type 
loc.  Chico,  Parry;  Fedde  I.e.  176,  fig.  23"  (annual  form").  E.  thermophila  Greene,  Pitt.  5:256 
(1905),  type  loe.  upper  San  Joaquin,  T.  Brandegee  (annual  form).  E.  tristis  Fedde  l.c.  170, 
type  loe.  Temecula,  Hall  1978.  E.  vernalis  Greene  l.c.  258,  type  loc.  Los  Angeles  and  San 
Diego  COS.  E.  yainacensis  Greene  l.c.  234,  based  on  Yainax  Indian  Reservation,  Ore.,  E.  M. 
Axtstin.  and  Modoc  Co.,  M.  S.  Baker;  Fedde  I.e.  161,  fig.  21";  var.  modocensis  Fedde,  Rep. 
Nov.  Sp.  3:28  (1906),  type  loc.  Modoc  Co.,  M.  S.  Baker,  June,  1893.  Var.  croce.i  Jepson. 
E.  crocea  Benth.  Trans.  Hort.  Soc.  ser.  2,  1:407  (1835),  type  a  garden  plant  (Cal.  seed, 
Douglas)  ;  Fedde  in  Engler,  Pflzr.  4'":  167,  fig.  22'.  Var.  longissima  Greene  l.c.  241.  type  loc. 
Colusa  Co.,  T.  Brandegee ;  Fedde  I.e.  168,  fig.  22°.  Var.  ajii.ifolia  Greene  I.e.,  tyj)e  loc.  Vaea- 
ville,  Jepson.  Var.  M.-iRTTiMA  Jepson.  E.  maritima  Greene,  Pitt.  1:60  (1887').  type  loc,  Pt. 
Harris,  San  Miguel  Isl.,  Greene;  T.  Brandegee,  Zoe  5:175  (1903),  under  E.  ealifornica; 
Fedde  in  Engler,  Pflzr.  4'°*:155,  fig.  21=  (1909).  Var.  strtcta  Jepson.  E.  strieta  Greene,  Pitt.. 
5:236  (1905),  type  loe.  Snow  Mt.,  Lake  Co.,  T.  Brandegee,  June  22,  1891.  E.  xt/lorrhisa 
Greene  I.e.  238.  type  loe.  Snow  Mt.,  Lake  Co.,  Brandegee,  Aug.  25,  1893;  Fedde  Le.  164,  fig.  22*. 

2.  E.  minutiflora  Wats.  Stems  several  to  many,  branehingf,  leafy  and  florif- 
erons,  2  to  12  inches  hio:h,  from  a  slender  sometimes  branched  taproot;  herbag;e 
glabrous  (rarely  pubescent),  often  glaneons;  flowei-s  on  slender  peduncles  little 
or  not  at  all  exeeedinfr  the  foliagre ;  tonis  tubular-campanulate,  the  rim  not 
expanded  but  often  obscurely  fluted,  a  hyaline  internal  edge  commonly  a  little 
projecting;  petals  1  to  2%  lines  long;  seeds  spherical  or  nearly  so,  reticulate. 
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Colorado  and  Mohave  deserts,  the  bordering  ranges,  and  north  to  Inyo  Co. ; 
east  to  Utah  and  Arizona.    Apr.-June. 

Loes. — Bishop  Creek,  Inyo  Co.,  Hall  4"  Chandler  7237;  Pleasant  Canon,  Panamint  Mts., 
Hall  4'  Chandler;  •Barnwell,  K.  Brandcgec ;  *Ranclsbiug,  K.  Brandegee  3-le;  Daggett,  Jepson 
58i6;  Barstow,  Jepson  5808;  Stoddard's  Well,  Jepson  5917;  Shay's  Well  (iv.  of  Warren's 
Well),  Jepson  5953;  Palm  Sjjrs.,  Mt.  San  Jacinto,  Parish  4106;  San  Felipo  Gap,  T.  Brandegee 
le;  Vallecito,  Jepson  4'  Dution  8911. 

The  following  spms.,  wliich  we  have  examined  and  detemuned  as  B.  minutiflora  Wats.,  have 
been  segregated  by  Greene  or  Fedde  as  indicated:  Pah  Ute  Peak,  Kern  Co.,  Purpxis  5107  (E. 
pctrophila  Greene  ace.  Fedde  in  Eugler,  Pflzr.  4'":19G);  Erskine  Creek,  Kern  Co.,  Purpus 
5324  {E.  miniuicula  Greene  ace.  Fedde  I.e.  188)  ;  Manzana,  Antelope  Valley,  Davy  2489  (E. 
modesta  Greene  ace.  Fedde  I.e.  191);  Ells,  Leonis  Valley,  w.  Mohave  Desert,  Davi/  2593  (£. 
multicauli-s  Fedde  ace.  Fedde  in  Engler,  Pflzr.  4"":  191),  robust,  diffusely  much  branched,  per- 
ennial ace.  Fedde,  but  the  perennial" character  not  apparent;  *Alpine,  Los  Angeles  Co.,  Parish 
1951  (E.  modesta  Greene  ace.  Fedde  I.e.  191);  Mohave  Desert,  N.  C.  Wilson,  June  14,  1893 
(E.  vncrantha  Greene  ace.  Fedde  I.e.  192)  ;  *Bagdad,  Mohave  Desert,  Hall  6081  {E.  micrantJia 
Greene  ace.  Fedde  I.e..)  ;  Coyote  Canon,  Colorado  Desert,  Hall  2781  {E.  micrantha  Greene  aec. 
Fedde  I.e.)  ;  Santa  Maria  Mts.,  Schellenger,  Apr.,  1905  {E.  micrantha  Greene  ace.  Fedde  I.e.). 

Var.  parishli  Jepson  n.  comb.  Petals  4  to  6  (or  7)  lines  long. — Colorado  Desert:  San 
Felipe  Gap,  T.  Brandegee  2e;  'Colorado  Desert,  T.  Brandegee ;  Mason's,  Mason  Valley,  K. 
Brandegee ;  *Cliuckawalla  Sprs.,  Hall  5898.  The  following  with  petals  3  to  4  lines  long  are 
intergrades  between  the  species  and  var.  parishii:  Panamint  Mts.,  Jepson  7117  (Emigrant 
Canon),  7055,  7067  (Hanaupah  Canon);  Nelson  Range,  Inyo  Co.,  S.  W.  Austin;  Blue  Mt., 
Greenhorn  Range,  Hall  4'Babeoclc  5006;  Whitewater,  e.  of  San  Gorgonio  Pass,  Parish  6103. 
Var.  nitaefolia  Jepson  n.  comb.  Stems  slender,  many  from  the  base;  leaves  ternate  or 
biternate,  the  lobes  broadly  cuneiform. — Havilah,  Kern  Co.,  T.  Brandegee,  May  15,  1891. 

Refs. — EscHSCHOLTZiA  MINUTIFLOPA  Wats.  Proc.  Am.  Acad.  11:122  (1876),  type  loe.  nw. 
Nev.  to  Ariz,  and  s.  Utali,  Parry;  Fedde  in  Englor,  Pflzr.  4'"':194,  fig.  24"  (1909).  E.  covillei 
Greene.  Pitt.  5:275  (1905),  type  loc.  Death  Valley  region,  Inyo  Co.,  Coville  4'  Funston  334; 
Fedde  I.e.  192,  fig.  24'-.  E.  micrantha  Greene  I.e.  277,  tj'pe  loc.  Mohave  Desert,  Curran;  Fedde 
I.e.  fig.  24'-;  var.  fusigemmata  Fedde,  Rep.  Nov.  Sp.  3:184  (1906),  type  loc.  Palm  Sprs., 
Selman  in  1902;  Fedde  in  Engler,  Pflzr.  4'":  192,  fig.  24'=  (1909).  E.  minuseula  Greene  I.e. 
270,  tvpe  loe.  Hawthorn,  Nev.,  M.  E.  Jones;  Fedde  I.e.  188,  fig.  24°.  E.  modesta.  Greene,  Pitt. 
1:169"  (1888),  type  loc.  Los  Angeles  Co.,  Parish  1951;  Fedde  he.  191,  fig.  24".  E.  multicaulis 
Fedde,  Rep.  Nov.  Sp.  2:145  (1906),  tvpe  loe.  Leonis  Valley,  Los  Angeles  Co.,  T>ai>ii  2593; 
Fedde  in  Engler,  Pflzr.  4'«:191,  fig.  24"  (1909).  E.  petrophila  Greene,  Pitt.  5:283  (1905), 
tirpe  loc.  Pah  Ute  Peak,  Kern  Co.,  Purpit-s.  E.  p^isilla  Greene  I.e.  281,  type  loc.  Keruville, 
Kern  Co.,  T.  Brandegee,  May  13,  1891.  E.  tortuosa  Greene  l.e.  278,  tyx)e  loc.  Byrne's  Spr.,  ne. 
San  Bernardino  Mts.,  Parish  in  1894;  Fedde  I.e.  193,  fig.  24'°.  Var.  p.uiiSHn  Jepson.  E. 
parishii  Greene,  Bull.  Cal.  Acad.  1:183  (1885),  type  loo.  Colorado  Desert,  Parish;  Fedde'in 
Engler,  Pflzr.  4'":187,  fig.  24\  Var.  rutaefxjlia  Jepson.  E.  rutaefolia  Greene,  Pitt.  5:271 
(1905),  type  loc.  Havilah,  Kern  Co.,  Brandegee,  Apr.  15,  1891;  Fedde  I.e.  188,  fig.  24". 

3.  E.  elegans  Greene.  Stout  leafy-stemmed  annual,  much  branched  above 
the  ba.se,  1  foot  high;  herbage  glaucous,  glabrous  or  slightly  scabrous;  leaves 
very  finely  cut;  torus  narrow-campanulate,  the  scarious  inner  ring  conspicuous; 
corolla  1/2  inch  long;  mature  seeds  reticulate. 

Santa  Barbara  Islands.    Apr. -May. 

Loes. — Santa  Cruz  Isl.,  T.  Brandegee ;  Santa  Catalina  Is!.,  K.  Brandegee,  May,  1889  (in 
part),  Geo.  B.  Grant  3777  (in  part)  ;  Pebbly  Beach,  Catalina  Isl.,  Heed  2842. 

Refs. — EscHScnoLTZiA  elegans  Greene,  Bull.  Cal.  Acad.  1:182  (1885),  type  loc.  Guada- 
lupe Isl.;  Fedde  in  Engler,  Pflzr.  4  '"':187,  fig.  24^  (lOOgV  Var.  ramosa  Greene  I.e.,  type  loe. 
Guadalupe  Isl.  E.  ram-osa  Greene,  Bull.  Torr.  Club  13:217  (1886);  Fedde  I.e.  185,  fig.  24'. 
E.  irichophylla  Greene,  Pitt.  5:268  (1905),  type  loc.  Santa  Cruz  Isl.,  T.  Brandegee,  Apr.,  1888. 
E.  nrossophylla  Greene  I.e.  type  loe.  Santa  Catalina  Isl.,  T.  Brandegee,  May,  1889. 

4.  E.  lemmonii  Greene.  Stems  usually  somewliat  lenfy,  branching.  6  to  12 
inches  high ;  herbage  more  or  le.ss  pubescent  with  white  haii-s ;  torus  urn-shaped, 
glabrous,  3  to  4  lines  long;  calyptra  white-pubescent;  petals  orange,  '/4  to  1  inch 
long;  capsule  I'/i  to  2V2  inches  long. 

San  Carlos  Range,  south  through  inner  San  Luis  Obispo  Co.    May-Jtuie. 

Loes. — ■•Alcalde,  Eastwood,  May  10,  1893,  T.  Brandegee  in  1891.  Var.  asprella  Jepson  n. 
comb.  Buds  lightly  pubescent  to  quite  glabrous. — Plaskett  Ranch,  Kings  City,  A'.  Brandegee 
33e;  Waltham  Creek,  San  Carlos  Range,  Jepson  2660. 
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Refs. — ESCHSCHOLTZIA  i.EMMONii  Greene,  W.  Am.  Sei.  3:157  (1887),  tvpe  loe.  Cholanie, 
San  Luis  Obispo  Co.,  Lemmmi  in  1887;  Fedile  in  Engler,  Pflzr.  199,  fig.  24^  (1909).  Var. 
laxa  Greene,  Pitt.  5:289  (1905),  type  loe.  Alcalde,  Fresno  Co.,  Ea-stwood,  May  10,  189.3.  Var. 
euspidata  Greene  I.e.  type  loe.  San  Luis  Obispo,  Jared  in  1893.  E.  exim.ia  Greene  I.e.  273,  based 
on  Zapato,  Fresno  Co.,  T.  Braiidcgcc.  Mar.  27,  1893,  and  Alcalde,  T.  Brandegcc.  Mar.  30,  1893. 
E.  alciconiis  Greene  I.e.  273,  type  loe.  Alcalde,  T.  Brandegee  in  1891;  Fedde  I.e.  190,  fig.  24'. 
E.  delitescent  Fedde  I.e.  200  "(1909).  tvpe  loe.  Alcalde,  T.  Brandegee  in  1891.  E.  ureeolata 
East^v.  BuU.  Torr.  Club  30:488  (1903),  "type  loe.  hills  betw.  Cuyama  Valley  and  Carrizo  Plains. 
Var.  ASPRELLA  Jepson.  E.  asprcUa  Greene  I.e.  272,  type  loe.  San  Miguelito  Raneho,  Monterey 
Co.,  Eastu-ood.  May,  1897;  Fedde  I.e.,  189,  fig.  2i\ 

5.  E.  lobbii  Greene.  (Fig.  124.)  Scapose,  4  to  8  (or  11)  inches  high,  the 
leaves  in  a  basal  or  sub-basal  tuft  with  comparatively  few  linear  or  linear- 
lanceolate  to  almost  filiform  divisions;  petals  light  yellow,  3  to  6  lines  long;  seeds 
strongly  murieate  with  flattened  processes,  i,e.,  bur-like. 
Sterile  gravelly  or  clay  foothills  and  rolling  valley 
plains,  1000  to  '^OO'o  ft. :  Sierra  Nevada  foothills;  foothills 
of  inner  North  Coa.st  Ranges  and  the  Sacramento  Valley. 
Mar.-Apr. 

Locs. — Sacramento  Valley:  *Reddlng,  Nutting,  M.  S.  Baker  4; 
Manzanita  Flat  bet\v.  South  Fork  Cottomvood  Creek  and  Dibble 
Greek,  Tehama  Co.,  Jepson;  CTiie.o,  R.  M.  Austin  93;  'College  City, 
Colusa  Co.,  Alice  King:  *Marysville  Buttes,  Heller  7575;  *  Willow- 
Branch,  Sutter  Co.,  Jepson;  Violet  sta.,  Solano  Co.,  Jepson;  Peace- 
ful Glen  Valley,  nw.  Solano  Co.,  Jepson.  Sierra  Nevada  foothills: 
Simpson  Raneh,  Sweetwater  Creek,  Eldorado  Co.,  K.  Brandegee 
32e  (processes  on  seeds  farther  apart  and  less  pronounced) ; 
*Layne  Ranch  near  Pilot  Hill,  Eldorado  Co.,  K.  Brandegee  3]e; 
Folsom,  E.  Brandegee ;  Milton,  Calaveras  Co.,  Davy  1223;  Table 
Mt.,  near  Sonora,  Jepson  6424;  Linden,  San  Joaquin  Co.,  GM?uit- 
son;  Grapevine  Spr.,  e.  of  Visalia,  Wooisey ;  Lemon  Cove,  Hop- 
ping; Kaweah,  Hopping  2111;  Middle  Tule  River,  Furpus  5005 
{E.  pnlchella  Greene  ace.  Fedde  in  Eugler,  Pflzr.  4'°':201). 

Refs. — ESCHSCHOLTZIA  LOBBH  Greene,  Pitt.  5:290  (1905),  type 
loe.  nw.  Solano  Co.,  Jepson;  Fedde  in  Engler,  Pflzr.  4'":200,  fig. 
24"'  (1909).  E.  tenuifolia  Hook.  Hot.  Mag.  t.  4812  (1854),  type 
an  English  garden  plant  (Veltch),  undoubtedly  from  Cal.  seed 
eolleeted  by  Lobb;  not  E.  tenuifolia  Benth.  E.  gramiiiea  Fedde, 
Rep.  Nov.  Sp.  2:146  (1906),  type  loe.  Table  Mt.,  Plumas  Co., 
M.  E.  P.  Ames  in  1867  f doubtfully  placed  here,  no  spms.  seen). 
E.  pulcliella  Greene  I.e.  291,  tvpe  loe.  lowest  foothills  of  n.  Sierra 
Nevada;  Fedde  in  Engler,  Pilzr.  4">'.201,  24''- ".  E.  unguioulata 
Greene  I.e.  292,  type  loe.  Madera,  Buckminster. 


Fig.  124.    ESCHSCHOLTZIA 

LOBBII  Greene,    a,  habit, 
X  % ;  6,  seed,  'X  5. 


6.  E.  caespitosa  Benth.  Stems  usually  scapose,  several  to  many  from  a  tuft 
of  basal  leaves,  3  to  9  inches  high,  far  exceeding  the  leaves;  herbage  glaucous, 
glabrous  or  below  somewhat  hispidulous ;  leaves  cut  into  rather  numerous  narrow 
lobes;  torus  turbinate  to  oblong-turbinate :  petals  pure  yellow,  y^  to  1  inch  long; 
seeds  longer  than  broad,  abruptly  acute,  lightly  reticulate  or  almost  smooth. 

South  Coast  Ranges,  south  to  Los  Angeles  Co.     Apr.-JIay. 

Locs. — Monrovia,  Los  Angeles  Co.,  C.  F.  Baker  4180;  Mono  Creek,  Santa  Barbara,  Hall 
7821;  Santa  Inez  Mts.,  T.  Brandegee. 

Var.  rhombipetala  Jepson  n.  eomb.  Similar  in  habit  but  the  scapes  hardly  exceeding  the 
leaves ;  torus  usually  about  twice  as  long  as  broad ;  petals  fugacious ;  seeds  reticulate-pitted. — • 
Foothills  and  plains  at  east  base  of  the  Mt.  Diablo  Range  (Byron,  Greene). 

Var.  hypecoides  Gray.  Stems  slender,  leafy,  somewhat  branched,  3  to  12  (or  18)  inches 
high;  petals  ^i-  to  1  inch  long;  seeds  spherical  or  slightly  elongate. — Fertile  hillslopes:  Sierra 
Nevada  foothills  from  Kern  Co.  to  Butte  Co.,  about  1200  to  2500  ft. ;  Coast  Ranges  from 
Trinity  Co.  to  Monterey  Co.,  100  to  2000  ft. 

Locs. — Sierra  Nevada :  Kaweah,  Hopping  81 ;  Grapevine  Sprs.,  e.  of  Visalia,  Woolsey, 
Mar.  20,  1898;  Dunlap,  Fresno  Co.,  Jepson  2761;  ridge  n.  of  Pinehurst,  Fresno  Co.,  NewUm 
200  (fls.  very  deep  orange)  ;  Knights  Ferry,  Bancroft;  Duck  Bar,  Tuolumne  River,  A.  L.  Grant 
714;  Stanislaus  River  road  near  Parrott's  Ferry,  A.  L.  Grant;  Jackson,  Amador  Co.,  Hansen 
81;   *Sweetwater  Creek,  Eldorado  Co.,  K.  Brandegee  25e,  26e;    *Folsom  to   Plaeerville  near 
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Indian  Creek,  K.  Brandecjee  27e;  *Aubum,  K.  Brandegee  28e;  South  Peak,  Marysrille  Buttes, 
Jepson,  Apr.  20,  1891;  Little  Cliieo  Creek,  S.  M.  Austin  9-t.  Coast  Ranges:  Ruth,  Trinity  Co., 
Traoy  432o  (very  glaucous)  ;  Aider  Sprs.,  Glenn  Co.,  Heller  11440;  betw.  Lakeport  and  Hop- 
land,  C.  F.  Baker  3094  (E.  hakeri  Greene,  Pitt.  .5:284);  Scotts  Valley,  Lake  Co.,  Tracy  1865; 
Yolo  Mts.,  C.  F.  Baker  2995  (E.  dumetorum  Greene  I.e.)  ;  Mt.  St.  Helena,  C.  F.  Baker  2614 
(E.  formosa  Greene  I.e.  288;  Fedde  in  Engler,  Ptlzr.  4'"*:  198);  Pope  Valley  grade  from  Cali- 
stoga,  Jepson,  May  2,  1893;  Wooden  Valley  grade,  Napa  Range,  Jepson,  Apr.  28,  1893  (this 
specimen  ^vas  compared  by  us  with  the  type  of  E.  hypccoi^es  Bentli.  at  the  Herbarium  of  the 
Royal  Botanic  Gardens  at  Kew;  it  is  plainly  the  equivalent  of  Bentham's  type.  It  is  also, 
however,  a  good  match  for  tlie  type  of  E.  caespitosa  Benth.  in  its  flowers,  buds  and  torus) ; 
Miller  Canon,  Vaca  Mts.,  Jepson;  Gates  Caiion,  Vaca  Mts.,  Jepson  in  1892  (compared  by  us 
with  the  type  of  E.  hypecoides  Benth.  at  Kew)  ;  Mt.  Tamalpais,  Jepson;  Big  Sur  River,  Mon- 
terey Co.,  Jepson  2583;  Big  Creek,  Santa  Lucia  Mts.,  K.  Brandegee  30e. 

Refs. — ESCH.SCUOLTZIA  c.VESPiTOS.v  BentlL  Trans.  Ilort  Soc.  ser.  2,  1:408  (1835),  type 
from  Cal.,  Douglas;  Fedde  in  Engler,  Pflzr.  4"'':197,  fig.  24="  (1909).  E.  tenuifolia  Benth. 
I.e.,  type  from  Cal.,  Douglas.  E.  i«cwo  Greene,  Pitt.  5:287  (1905),  type  loc.  Soldiers  Home, 
Los  Angeles  Co.,  Hiisse  (doubtfully  placed  here  as  no  spms.  seen).  Var.  rhombipet.vla  Jepson. 
E.  rhombipetala  Greene,  Bull.  Cal.  Acad.  1:71  (1885),  type  loc.  "chiefly  lower  San  Joaquin 
Valley,  but  also  observed  by  Mrs.  Curran  in  Colusa  Co. ' ' ;  Fedde  in  Engler,  Pflzr.  4'" :  199, 
fig.  24='.  Var.  hypecoides  Gray,  Proc.  Am.  Acad.  22:272  (1887).  E.  hypecoides  Benth. 
Trans.  Hort.  Soc.  ser.  2,  1:408  (1835),  type  from  Cal.,  Douglas.  E.  au.<itinae  Greene,  Bull.  Cal. 
Acad.  1:69(1885),  type  loc.  Butte  Co.',  H.  M.  Austin.  1883.  E.  hakeri  Greene,  Pitt.  5:284 
(1905),  type  loc.  ridge  betw.  Lakeport  and  Hopland,  Lake  Co.,  C.  F.  Baker  3094;  Fedde  in 
Engler,  Pflzr.  4'":  196,  fig.  24''.  E.  liternata  Greene  I.e.  271,  type  loe.  upper  Mad  River,  Trinity 
Co.,  Blankin.'ihip.  E.  cruciata  Greene  I.e.  279,  type  loc.  Huron,  Fresno  Co.,  Eastwood.  E. 
doUchocarpa  EasUv.  Bull.  Torr.  Club  30:487  (1903),  type  loc.  Pt.  Gorda,  Santa  Lucia  Mts., 
Flaskeit  84.  E.  dumetorum  Greene  I.e.  283,  type  loc.  Yolo  Mts.,  C.  F.  Baker  2995;  Fedde  I.e. 
fig.  24~.  E.  elmeri  Greene  I.e.  286,  tj'pe  loe.  Tassaiara  Hot  Sprs.,  Monterey  Co.,  Elmer  3268; 
Fedde  I.e.  163.  fig.  22'.  E.  flaceida  Fedde,  Xotizbl  Bot.  Gart.  u.  Mus.  Berl.  4^^:153  (1904), 
t>iie  loc.  Loma  Prieta,  Dudley;  Fedde  in  Engler,  Pflzr.  4'**:  195,  fig.  24"  (1909).  E.  formosa 
Greene  I.e.  288,  t^-pe  loe.  Dry  Creek  betw.  Napa  and  Sonoma  cos.,  C.  F.  Baker  2614;  Fedde 
l.c.  198,  fig.  24=";  "var.  urocalvx  Fedde,  Rep.  Nov.  Sp.  3:184  (1906),  type  loe.  Mt.  St.  Helena, 
C.  F.  Baker  2314;  Fedde  in  Engler,  Pflzr.  4"*':  198,  fig.  24=".  E.  pseudaJciooriiis  Fedde,  Rep. 
Nov.  Sp.  3:184  (1906),  type  loc.  San  Jose,  Keating;  Fedde  in  Engler,  Pflzr.  4'":]90,  fig.  24'° 
(1909).  E.  tenuissima  Greene  I.e.  285,  type  loc.  Mariposa  Co.,  Congdori;  Fedde  I.e.  197, 
fig.  24=-. 

E.  CARUiroLiA  Greene,  Pitt.  5:281  (1905),  type  loc.  LeesviUe,  Colusa  Co.,  Brandegee, 
Apr.  1889.  E.  rosteUata  Greene  l.c.  282,  t\-pe  loe.  Coloma,  Eldorado  Co.,  Eiiford,  May  30, 
1901.  Stems  slender,  very  many  from  base,  3  to  7  in.  high;  leaves  dissected  into  very  narrow 
linear  segments;  petals  4  to  8  lines  long.  The  spms.  examined  are  as  quoted  above.  The 
status  of  this  form  must  remain  doubtful  until  further  collections  are  available. 

7.  E.  gljrptosperma  Greene.  Glaucous  annual  with  denselj-  tufted  nearly 
equal  basal  leaves ;  .stems  numerous,  seapose,  slender,  rather  stiffly  erect,  usually 
3  to  7  inches  higrh,  far  exceeding  the  leaves;  leaves  much  dissected  into  short 
crowded  linear  divisions;  petals  broad,  5  to  7  (or  10)  lines  long;  capsule  1^^  to  2 
inches  long ;  seeds  globose,  coarsely  pitted  and  without  reticulation,  the  pits 
rather  distant. 

Mohave  De.sert ;  east  to  Utah.     May. 

Locs. — Kramer,  K.  Brandegee;  *Barstow,  K.  Brandegee  24e,  36e,  Jepson  5357,  5809,  6150; 
*Daggett,  K.  Brandegee  35e ;  *Sheephole  Mts.,  Hall  6044;  Needles,  Euby  Warner;  Santa  Maria 
Mts.,  SchcUenger,  Apr.  1905. 

Refs. — EscHSCHOLTZiA  OLYPTOsPERurA  Greene,  Bull.  Cal.  Acad.  1:70  (1885),  type  loc. 
Mohave  Desert,  Curran;  Fedde  in  Engler,  Pflzr.  4'"':202,  fig.  24'=  (1909).  E.  paupercula  Greene, 
Pitt.  5:21)2   (1905),  type  loc.  Mohave  Desert.  N.  C.  Wilson. 

FUMARIACEAE.    Fumitory  Family 

Ours  glabrous  perennial  herbs  with  alternate  compound  dissected  h'aves  and 
irregular  perfect  flowers.  Sepals  2,  small  and  scale-like.  Petals  4,  in  2  dissimilar 
pairs,  the  outer  larger,  inner  pair  narrower,  carinate  or  crested  on  the  back, 
cohering  by  the  callous  apex  and  covering  the  anthers  and  stigma.  Stamens  in 
2  sets  of  3  each,  placed  opposite  the  outer  petals,  the  filaments  of  each  set  usually 
united;   middle  anther  of  each   set  2-celled,   the   lateral   ones   1-cellod.     Ovary 
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superior.  Capsule  l-celled,  with  2  parietal  rib-like  placentae  from  which  the 
valves  separate,  or  indehiscent. — Genera  5  and  species  about  225,  all  continents 
except  South  America  and  Australia. 

Bibliog.— Baillon,  H.,  Fumarieae  (Nat.  Hist.  PI.  3:141-143, — 1874).  Gray,  A.,  Corydalis 
aurea  and  its  allies  (Bot.  Gaz.  11:188-189, — 1886).  Hutchinson,  J.,  Genera  of  Fumariaceae 
and  their  distribution  (Kew  Bull.  1921:97-115). 

Corolla  2-spurred  or  2-saccate  at  base..- -.1.     Dicentka. 

Corolla  l-spurred  at  base _ —-2.     Corydalis. 

1.     DICENTRA  Bernh.    Dutchman's  Breeches 
Flowers  in  racemes  or  panicles,  or  solitary.     Corolla  flattened  and  cordate 
at  base.    Filaments  of  each  set  dilated  and  luiited,  but  distinct  at  the  very  base 
and  slightly  free  above. — Species  15,  North  America  and  Asia.     (Greek  dis,  twice, 
and  kentron,  a  spur,  some  species  2-spurred.) 

Stems  leafy,  tall;   flowers  yellow,  erect;  corolla  deciduous;   petals  distinct;   crests  of  the  inner 
petals  tubular;  seeds  crestless. 
Flowers  sulphur -yellow;  outer  petals  spreading  or  recurving,  to  the  middle;  widely  scattered. 


r 


1.    D.  chrysantlia. 


Flowers  straw-yellow  or  cream-color;  outer  petals  erect  or  only  the  tips  spreading;  seaward 

South  Coast  Ranges 2.     D.  ochYoleuca. 

Stems  naked,  scape-like,  the  leaves  all  basal;  flowers  more  or  less  nodding;  corolla  mthering- 
persistent;  sepals  persistent  or  at  least  not  caducous;  seeds  crested. 
Flowers  rose-purple;  petals  united;  crests  of  inner  petals  tubular,  conspicuous;  scapes  tall, 

bearing  a  cluster  of  racemes _ _ 3.    D.  forviosa. 

Flowers  whitish  or  flesh-color;  petals  distinct,  the  outer  with  narrow  recurving  tips;  crests 
of  inner  petals  none  or  obscure;  diminutive  alpijie  herbs,  tlie  scape.s  1  or  2  (or  3)- 
flowered. 

Eecurving  tips  longer  than  the  body  of  outer  petals _ _ 4.    D.  uniflora. 

Eecurving  tips  shorter  than  the  body  of  outer  petals.— _ 5.    X>.  pauciflora. 

1.  D.  chrysantha  Walp.  Golden  Ear-drops.  (Fig.  125.)  Glaucous  plants 
with  stiff  coarse  leafy  stems  2  to  5  feet  high,  arising  from  stout  roots ;  leaves 
bipinnate,  I'o  to  1  foot  long,  the  divisions  cleft  into  narrow  lobes ;  flowers  yellow, 

in  a  large  racemose  panicle ;  corolla 
linear-oblong,  only  slightly  cordate,  6 
to  7  lines  long ;  sepals  somewhat  cadu- 
cous; outer  petals  spreading  or  re- 
cur\'ing  to  the  middle,  saccate  below 
the  tip ;  crest  of  inner  petals  rather 
narrow,  crisped  or  curly ;  capsule  % 
to  114  inches  long. 

High  dry  ridges  of  the  inner 
ranges:  Coast  Ranges  from  Mendo- 
cino Co.  southward;  Sierra  Nevada 
foothills  from  Calaveras  Co.  south- 
ward ;  Ventura  Co.  to  San  Diego  Co. 
Widelv  distribiited  but  not  common. 
1000  to  5350  feet.    June. 

Locs. — Mt.      Sanhedrin,     Ptirptis     1136; 

Knoxville    grade    to    Lower   Lake,    Jepson; 

Miller     Caiion,     Vaca     Mte.,     Jepson;     Mt. 

Diablo,    Jepson;    Alma    Soda    Spr.,    Santa 

Clara  Co.,  Heller  7.506;  Saratoga,  Davy  389; 

O.iai  Valley,  Olive  Thacher;  Watson  Spr., 
North  Fork  Kaweah  River.  Jepson;  Middle  Tule  River,  Purpv-s  5038;  Mt.  Markham,  San 
Gabriel  Mts.,  Peirson  56;  San  Bernardino,  Jepson  5.564;  San  Timoteo  Canon,  Jepson  6083; 
Chalk  Hill,  San  Jacinto  Mts.,  Sail  2630;  Palomar,  Hall;  Indian  Caiion,  Collins  Vallev,  Jepson 
8843. 

Refs. — DlCENTRA  CHRYSANTHA  Walp.  Rpp.  1  :118  (1842").  Vielyira  chrysaniha  H.  &  A.  Bot. 
Beech.  320,  t  73  (1840),  type  from  California,  Douglas;  Jepson,  FL  W.  Mid.  Cal.  210  (1901). 
Capnorchis  chnisantha  Planch.  Fl.  Serres,  8:193,  t.  820  (1853).  Bikukulla  chrysanth-a  Gov. 
Contrib.  V.  S.  Nat.  Herb.  4:60  (1893). 


Fig.     125.      DiCENTRA     CHRYSANTHA     Walp.        a, 

upper  portion  of  leaf,  X  %  ;  6,  inflorescence, 
X  % ;   c,  capsule,   X  I;  d,  flower,   X  1. 
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Fig.   126.     DiCENTRA   FORMOSA  DC.     o,   inflor 
eseenee,  X  % ;  b,  blade  of  leaf,  X  %. 


2.  D.  ochroleuca  Engelm.  Similar  to  D.  chrysantha,  2  to  3  feet  high ;  panicle 
consisting  of  numerous  flowers  in  one  or  few  dense  roundish  clusters;  sepals 

straw-color  or  brown,  more  persistent 
than  in  D.  chrysantha;  flowers  pale 
or  somewhat  straw-yellow,  %  to  1  inch 
long;  outer  petals  with  only  the  tips 
spreading,  the  inner  with  purple  tips 
and  a  broad  crest. 

Santa  Inez  Mts.  to  the  Santa  Mon- 
ica Mts.    Apr.-June. 

Locs. — Santa  Inez  Mts.,  Dunn;  Painted 
Cave  Ranch  near  Santa  Barbara,  Eastwood; 
Santa  Clara  Valley,  Ventura  Co.,  Curran; 
Santa  Monica  Mts.,  Basse. 

Refs. — DiCENTRA  OCHROLEUCA  Engelm. 
Bot.  Gaz.  6:223  (1881),  type  loc.  Santa 
Monica  Mts.,  Engelmann.  Diclytra  ochro- 
leuca Greene,  Pitt.  1:187  (1888).  Capnor- 
chis  ochroleuca  Greene,  Fl.  Fr.  279   (1891). 

3.  D.  formosa  DC.  Bleeding 
Heart.  (Fig.  126.)  Flowering 
stems  naked,  scape-like,  8  to  18  inches 
higli,  somewhat  exceeding  the  leaves, 

terminated  by  a  cluster  of  short  racemes ;  rootstock  fleshy  and  spreading ;  leaves 

all  basal,  on  very  long  petioles,  bitemately  compound,  the  divisioas  incisely  cleft 

or     pinnatifid ;     corolla     rose-purple 

(rarel.y  white),  ovate-cordate,  7  to  9 

lines   long,   the   petals   all   united   to 

above  the  middle. 

Shady  woods.  Coast  Ranges  from 

Del  Norte  Co.  to  Alameda  Co. ;  Sierra 

Nevada  from   Shasta  Co.   to  Tulare 

Co.  North  to  British  Columbia.  Apr.- 
June.    Sometimes  one  fre?  filament  in 

each  set  of  the  stamens. 

Locs. — Coast   Ranges,   50   to   1500   feet: 

Crescent  City,  Goddard;  Eureka,  Tracy  2013; 

Sherwood,     Mendocino     Co.,     F.     Stephens; 

Bodega,  Chandler  669;  Olema,  Jepson  4033. 

Sierra  Nevada,  1500  to  5000  feet:   Hatchet 

Creek,  Shasta  Co.,  Baker  4"  Nutting;  Colby, 

Butte    Co.,    R.    M.    Austin;    Bear    Valley, 

Nevada  Co.,  Jepson;  Avery  Sta.,  Calaveras 

Co.,  A.  L.  Grant:  Calaveras  Big  Trees,  A.  L. 

Grant;  Yankee  Hill,  Columbia,  A.  L.  Grant 

673 ;  Pine  Ridge,  Fresno  Co.,  Ball  4-  Chand- 
ler   74;    Mt.    Silliman,   Jepson    751;    Cedar 

Creek,  North  Fork  Kaweah  River,  Bopping ; 

Mt.  Moses.  North  Fork  Middle  Tule  River, 

Purp'Lis  1345. 

Refs. — DiCENTRA      FORMOSA      DC.       Syst. 

2:109  (1821);  Jepson,  Fl.  W.  Mid.  Cal.  210 

(1901).     Fumaria  formosa  Andr.  Bot.  Rep. 

6:   pi.   393    (1800),  type  loc.   Nootka,  Men- 

zies;  Sims,  Bot.  Mag.  t.  1335  (1811).     Cap- 

norchis    formosa    Ktze.    Eev.    Gen.    PI.    15 

(1891).      Bikukulla   formosa    Cov.    Contrib. 

U.   S.  Nat.  Herb.  4:60   (1893). 

4.  D.  uniflora  Kell.  Steer's  Head.  (Fig.  127.)  Scapes  1  or  2-floworp(1, 
1  to  3  inches  high,  arising  from  a  fascicle  of  tubers;  leaves  triternately  divided 
into  oblong  lobes;  flowers  white  or  pink;  upper  portion  of  outer  petals  very 


Fig.  127.    DiCENTRA  UNIFLORA  Kell.;  habit,  X  1. 
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narrow,  recurving  to  below  the  middle ;  inner  petals  spoon-shaped  at  apex, 
expanded  downward,  then  abruptly  truncate  and  borne  by  a  claw-like  base; 
fiiiiting'  scapes  prostrate. 

Rocky  slopes,  6000  to  12,000  feet.  Sierra  Nevada  from  Fresno  Co.  north 
to  Siskiyou  Co.,  thence  southerly  to  Humboldt  Co.  North  to  Washington,  east 
to  Utah! 

Loes. — South  Fork  Mt.,  Humboldt  Co.,  Blasdnle ;  Trinity  Summit,  Davii  5816;  Mt.  Bidwell, 
Austin  #  Bruce;  Soupan  Sprs.,  Lassen  Peak,  Hall  rf-  Babcock  4298;  Truckee,  Sonne;  betw. 
Angora  Peak  aud  Keith's  Dome.  Alice  M.  Ottley  799;  Tilden  Lake,  Jepson  4556;  Macomb 
Ridge,  Yosemite  Park,  Jcjison.  4557;  Mt.  Dana,  Jepson;  Mt.  Lyell,  Jepson  3331;  Nellie  Lake, 
Fresno  Co.,  A.  L.  Grant  1018. 

Eefs. — DiCENTB.\  VNIFLOII.V  Kell.  Proe.  Cal.  Acad.  4:141,  fig.  (1871),  type  loc.  Placer  Co. 
(Cisco  and  Summit);  Jepson,  Sierra  Cnub  Bull.  8:266-269  (1912).  Diclytra  uniflora  Greene, 
Pitt.  1:187  (1888).  Capnorchis  uniflora  Ktze.,  Rev.  Gen.  PI.  15  (1891).  Bil-ukuUa  un.ifl,ora 
Howell,  Fl.  Nw.  Am.  34  (1897). 

5.  D.  pauciflora  Wats.  Scapes  4  to  ;>  inches  high,  1  to  3-flowered,  arising 
from  fleshy  creeping  rootstoeks ;  leaves  similar  to  D.  uniflora ;  flowers  white  or 
fle.sh-color,  outer  petals  with  saccate  spur,  the  upper  portion  linear-oblong,  4  lines 
long,  recurving  or  widely  spreading;  inner  petals  narrow  or  ligulate,  abruptly 
expanded  into  a  spatulate  apex,  contracted  at  base  and  borne  on  a  much  dilated 
or  oblong  claw  as  long  as  the  blade  proper. 

Alpine,  9000  to  10.000  feet,  localized  in  two  widely  separated  regions:  Salmon 
Alps,  Scott  and  Trinity  mountains ;  Sawtooth  Range,  Tulare  Co. 

Locs. — Union  Lake  Valley,  Salmon  Mts.,  Hall  8623;  Mineral  King  (Contrib.  II.  S.  Nat. 
Herb.  4:60)  ;  Mt.  Moses,  Purpus  1340. 

Refs. — DiCENTRA  p.ircrPLOR.i  Wat.?.  Hot.  Cal.  2:429  (1880),  based  on  spms.  from  Scott 
Mts.,  Greene,  and  Castle  Lake.  Trinity  Mts.,  Lemmon.  Diclytra  pauciflora  Greene,  Pitt.  1:187 
(1888).  Bikul-ulla  pauciflora  Cov.  Contrib.  U.  S.  Nat.  Herb.  4:60  (1893).  Capnorchis  pauci- 
flora Greene,  Fl.  Fr.  279  (1891). 

2.     CORYDALIS  Vent. 

Stems  with  ample  2  or  3-pinnate  leaves.  Flowers  in  racemes.  Corolla  with 
only  one  of  the  outer  petals  spurred  or  gibbous,  this  becoming  posterior  by  the 
torsion  of  tlie  flower;  petals  all  erect  and  connivent  up  to  the  engaged  tips  of 
the  outer  ones.  Filaments  with  nectar-bearing  process  projecting  into  the  petal- 
spur.  Seeds  with  a  concave  aril-like  crest. — Species  90,  North  America,  Europe. 
Asia,  Africa.     (Greek  Korydallis,  the  ancient  name  of  the  crested  lark.) 

Flowers  white  or  cream-color;  spur  \\i>  to  2  times  as  long  as  the  petals 1.    C.  casean-a. 

Flowers  yellow;  spur  barely  V,  as  long  as  the  petals 2.     C.  aurea. 

1.  C.  caseana  Gray.  Stem  li/o  to  3  feet  high,  arising  from  thickened  roots; 
leaves  1/2  to  I14  feet  long;  leaflets  ovate,  mucronate,  3  to  9  lines  long;  raceme 
dense,  li/o  to  3  inches  long ;  corolla  white  or  cream-color,  with  bluish  tips ;  petals 
4  to  5  lines  long,  the  spur  nearly  straight,  IV2  to  2  times  a.s  long. 

Northern  Sierra  Nevada  from  Nevada  Co.  to  Plumas  Co.,  5000  to  6300  feet. 

Locs. — Truckec  River,  Placer  Co.,  Sonne;  Imlian  Valley,  Plumas  Co.,  Lemmon;  Jamison 
Creek,  Plumas  Co.,  Hall  9308;  Butte  Creek,  Hall  9796;  Big  Meadows,  Plumas  Co.,  Cleveland; 
Morgan,  Tehama  Co.,  Hall  <f-  Bahcock  4291. 

Refs. — CoRYB.VLis  CASEANA  Gray,  Proc.  Am.  Acad.  10:69  (1874),  type  loc.  Big  Mdws., 
Plumas  Co.,  Lemmon,  E.  L.  Case.  Capnoides  caseanum  Greene.  Fl.  Fr.  280  (1891).  Corydalis 
bidwelliae  Wats.  Bot.  Cal.  2:429  (1880).  tj-pe  loc.  Sierra  Nevada  above  Chico,  Annie  Bi'dwcll. 
Capnodes  bidicelliunum.  Greene  I.e. 

2.  C.  aurea  Willd.  Branching  from  the  base,  spreading,  about  10  inches 
high ;  leaves  finely  dissected ;  raceme  few-flowered,  short,  the  pedicels  1  to  2  lines 
long;  flowers  yellow;  petals  31/2  to  4  lines  long,  the  spur  about  half  as  long; 
capsules  terete,  at  length  torulose,  10  lines  long;  seeds  black,  glossy. 

Mono  Co.,  6900  to  7000  feet.     Rocky  Mts.  to  Alaska  and  Nova  Scotia. 

Loc— Betvv.  Pickle  Mdws.  and  Hardy  sta.,  Ali'-c  M.  Ottley  1133. 

Refs. — CoRYD.iiLis  .\UREA  Willd.  Enuin.  740  (1809),  type  loc.  Canada;  Gray.  Gen.  PI.  U.  S. 
1:124,  pi.  52  (1848).  Fumaria  aurea  Ker.  Bot.  Reg.  t.  66  (1815).  Capnoide^  aureum  Ktze. 
Rev.  Gen.  Pi.  14   (1891). 
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